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(54) CLUTCH AND DRIVE DEVICE HAVING THE CLUTCH 

(57) A clutch, comprising drivingly rotating bodies 
(11; 52; 83; 202; 302) connected to a drive source (2) 
such as a motor and drivenly rotating bodies (12; 53; 85; 
204; 303) engaged directly with the drivingly rotating 
bodies, wherein both rotating bodies are stored in hous- 
ings (13; 51; 82; 201; 301), lock members (14; 54; 86; 
119; 205; 304) comprising rollers and balls are dis- 
posed between the drivenly rotating bodies and the 
housings, when the drivenly rotating bodies themselves 
are rotated, the lock members are held between the 
drivenly rotating bodies and housings so that a rotation 
of the drivenly rotating bodies relative to the housings is 
prevented, when the drive source rotates the drivingly 
rotating bodies, the lock members reset the holding 
condition so as to allow the drivingly rotating bodies to 
rotate ,tfie drivenly rotating bodies relative to the hous- 
ings, whereby the clutch can prevent securely a trans- 
mission of rotation from the drivenly rotating bodies to 
the drivingly rotating bodies and, in addition, strengths 
required for both rotating bodies can be reduced. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a clutch 
comprising a driving rotor and a driven rotor, and more 
particularly, to a clutch for blocking the transmission of 
rotation from a driven rotor to a driving rotor and a driv- 
ing apparatus equipped with the clutch. 

BACKGROUND ART 

[0002] A general power window apparatus com- 
prises a driving apparatus serving as a driving source, 
and a driven device driven by the driving apparatus 
which moves a windowpane up and down, specifically, a 
lifting mechanism. The driving apparatus includes an 
output unit equipped with a gear mechanism. The rota- 
tion of the motor is transmitted to the lifting mechanism 
through the gear mechanism. The lifting mechanism 
converts the rotation of the motor to up/down move- 
ments of the windowpane. 

[0003] When external force is applied to the win- 
dowpane while the motor is not driven, the external 
force is transmitted from the windowpane to the motor 
through the lifting mechanism and the gear mechanism. 
Therefore, when external force is applied to the window- 
pane, the windowpane is allowed to move. Further, the 
gear constituting the gear mechanism may be dam- 
aged. 

[0004] To prevent the movement of the windowpane 
caused by external force, the driving apparatus is 
equipped with a clutch. The clutch is located in the mid- 
dle of a powertransmission path between the motor and 
the lifting mechanism in the output unit. The clutch 
allows the power of the motor to be transmitted to the 
lifting mechanism through the output unit. However, 
when external force Is applied to the windowpane, the 
clutch is locked to make a rotation impossible in order to 
prevent the external force from moving the lifting mech- 
anism. In other words, the clutch blocks the transmis- 
sion of movement from the lift mechanism to the motor. 
[0005] Japanese Unexamined Patent Publication 
No. Hei 7-103260 discloses a clutch of this type. As 
illustrated in Figure 52, the clutch 750 comprises a cylin- 
drical clutch housing 751, a driving rotor 762, a driven 
rotor 753, and a plurality of rolling bodies 754. The driv- 
ing rotor 762 is rotated by a driving source (not shown) 
such as a motor. The driving rotor 762 has a plurality of 
engagement bodies 752 arranged at equal angular 
intervals which are rotatably accommodated in a clutch 
housing 751. The driven rotor 753 is accommodated in 
the clutch housing 751 such that it is surrounded by the 
engagement bodies 752. The driven rotor 753 is pro- 
vided with a plurality of restriction faces 753a on its 
outer peripheral face. The rolling bodies 754 are located 
between the restriction faces 753a and the inner periph- 
eral face of the clutch housing 751 such that they are 
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positioned between respective two adjacent engage- 
ment bodies 752. 

[0006] As the driving rotor 762 is rotated by the driv- 
ing source, ends 752a of the engagement bodies 752 
5 are engaged with the corresponding rolling. bodies 754. 
With further rotation of the driving rotor 762, the rolling 
bodies 754 are held between the engagement bodies 

752 and the restriction faces 753a of the driven rotor 

753 to couple the driven rotor 753 to the driving rotor 
10 762 for rotation integral therewith. Thus, the rotation of 

the driving rotor 762 is transmitted to the driven rotor 
753 through the rolling bodies 754, causing the driven 
rotor 753 to rotate together with the driving rotor 762 in 
the clutch housing 751. With the rotation of the driven 
is rotor 753, a driven device (not shown) coupled to the 
driven rotor 753 is driven. 

[0007] On the other hand, as the driven rotor 753 is 
rotated by a movement of the driven device resulting 
from external force or the like, the restriction faces 753a 

20 moves the rolling bodies 754 toward the inner peripheral 
face of the clutch housing 751 through the respective 
two adjacent engagement bodies 752. With further rota- 
tion of the driven rotor 753, the rolling bodies 754 are 
held between the restriction faces 753a and the inner 

25 peripheral face of the clutch housing 751 to lock the 
driven rotor 753 to the dutch housing 751 to prevent the 
rotation thereof. Thus, the transmission of rotation from 
the driven rotor 753 to the driving rotor 762 is blocked, 
together with the movement of the driven device being 

30 blocked. 

[0008] In the foregoing clutch 750, when the rolling 
bodies 754 are held between the restriction faces 753a 
and the engagement bodies 752 by the rotation of the 
driving rotor 762, the rolling bodies 754 may not be 

35 released from the held state when the driven rotor 753 
is rotated subsequently by a movement of the driven 
device. In such a case, the driven rotor 753 is not locked 
in a manner disabling the rotation, thereby allowing the 
rotation of the driven rotor 753 to be transmitted to the 

40 driving rotor 762 through the rolling bodies 754, thereby 
failing to block the movement of the driven device. 
[0009] Japanese Unexamined Patent Publication 
No. Hei 8-200401, on the other hand, discloses a clutch 
for transmitting the rotation of a driving rotor to a driven 

45 rotor through a knock pin (switch pin). However, the 
knock pin is in contact with a member engaged with the 
knock pin with a small area. For this reason, during the 
transmission of rotation, force intensively acts between 
the knock pin and the member engaged with the knock 

so pin. For making the clutch durable to such intensive 
force, the clutch must be formed with a high strength. 
This increases a manufacturing cost of the clutch. 

SUMMARY OF THE INVENTION 

55 

[001 0] It is an object of the present invention to pro- 
vide a clutch that is capable of reliably blocking the 
transmission of rotation from a driven rotor to a driving 
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rotor and of reducing a required strength, and a driving 
apparatus equipped with the clutch. 
[0011] To achieve the above object, a clutch accord- 
ing to the present invention comprises a driving rotor 
coupled to a driving source, a driven rotor directly 5 
engaged with the driving rotor such that the driven rotor 
is driven by the driving rotor, a housing for accommodat- 
ing the driving rotor and the driven rotor, and a lock 
member located between the driven rotor and the hous- 
ing. The lock member is circulated about an axiai center io 
of the driving rotor associated with rotation of the driving 
rotor. The lock member is held between the driven rotor 
and the housing to block rotation of the driven rotor rel- 
ative to the housing when the driven rotor itself is 
rotated. The lock member is released from the held 15 
state to allow the driving rotor to rotate the driven rotor 
relative to the housing when the driving source rotates 
the driving rotor. 

[0012] The rotation of the driven rotor itself relative 
to the housing is blocked by the lock member which is 20 
held between the driven rotor and the housing. When 
the driving source rotates the driving rotor, the lock 
member is released from the held state. This allows the 
transmission of the rotation from the driving rotor to the 
driven rotor without fail and blocks the transmission of 25 
the rotation from the driven rotor to the driving rotor 
without fail, as compared with a clutch in which a lock 
member is brought into a held state whenever the driv- 
ing rotor is rotated or the driven rotor is rotated. Further, 
since the driven rotor is directly engaged with the driving 30 
rotor, a large contact area can be ensured between both 
rotors. For this reason, the strength required for both 
rotors can be reduced. 

[001 3] The present invention also provides a driving 
apparatus comprising a clutch constructed as described 35 
above. The driving apparatus comprises a motor having 
a rotating shaft and functioning as a driving source, and 
an output unit coupled to the motor. The output unit 
comprises a decelerating mechanism for decelerating 
the rotation of the rotating shaft before transmission to a 40 
driven device. The clutch is located between the rotating 
shaft and the decelerating mechanism. 
[0014] The clutch located between the rotating 
shaft and the decelerating mechanism is not subjected 
to a large load. Therefore, the durability required for the 45 
clutch can be reduced with a result of a smaller-size 
clutch. 

[0015] In another aspect of the driving apparatus 
according to the present invention, the clutch is located 
between the decelerating mechanism and the driven so 
device in the output unit. In this way, a movement of the 
driven device based on force applied to the driven 
device can be satisfactorily blocked in a stage near the 
driven device. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Figure 1 is an exploded perspective view illustrating 
a driving apparatus equipped with a clutch accord- 
ing to a first embodiment of the present invention; 
Figure 2 is a perspective view illustrating a driving 
rotor located in the clutch in Figure 1 ; 
Figure 3 is a perspective view illustrating a driven 
rotor located in the clutch in Figure 1 ; 
Figure 4 is a plane cross-sectional view of the 
clutch in Figure 1, and more specifically, a cross- 
sectional view taken along the line 4-4 in Figure 5; 
Figure 5 is a cross-sectional view taken along the 5- 
5 line in Figure 4; 

Figures 6(a) and 6(b) are partial cross-sectional 
views for explaining the operation of the clutch in 
Figure 1 ; 

Figures 7(a) and 7(b) are partial cross-sectional 
views for explaining the operation of the clutch in 
Figure 1 ; 

Figure 8 is a general structural view of a power win- 
dow apparatus equipped with the driving apparatus 
of Figure 1; 

Figure 9 is an exploded perspective view of a clutch 
according to a second embodiment of the present 
invention; 

Figure 10 is a plane cross-sectional view of the 
clutch of Figure 9, and more specifically, a cross- 
sectional view taken along the line 10-10 in Figure 
11; 

Figure 1 1 is a cross-sectional view taken along the 
11-11 line in Figure 10; 

Figures 12(a) and 12(b) are partial cross-sectional 
views for explaining the operation of the clutch of 
Figure 9; 

Figures 13(a) and 13(b) are partial cross-sectional 
views for explaining the operation of the clutch of 
Figure 9; 

Figure 14 is a plane cross-sectional view illustrating 
a clutch according to a third embodiment of the 
present invention; 

Figure 15 is a partial plane cross -sectional view 
illustrating a clutch according to a fourth embodi- 
ment of the present invention; 
Figures 16(a) through 16(c) are partial front sec- 
tional views illustrating a clutch according to a fifth 
embodiment of the present invention; * 
Figure 17 is an exploded perspective view illustrat- 
ing a driving apparatus equipped with a clutch 
according to a sixth embodiment of the present 
invention; - 

Figure 1 8 is a plane cross-sectional view of the driv- 
ing apparatus of Figure 15; Figure 19 is an 
exploded perspective view of a clutch located in the 
driving apparatus of Figure 15; 
Figure 20 is a plane cross-sectional view of the 
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clutch of Figure 19; 

Figures 21(a) and 21(b) are partial cross -sectional 
views for explaining the operation of the clutch of 
Figure 19; 

Figures 22(a) and 22(b) are partial cross-sectional 5 
views for explaining the operation of the clutch of 
Figure 1 9; 

Figure 23 is a perspective view illustrating a support 
ring located in a clutch according to a seventh 
embodiment of the present invention; w 
Hgure 24 is a front cross-sectional view illustrating 
a clutch comprising the support ring of Figure 23; 
Figure 25 is a plane cross-sectional view illustrating 
a clutch according to an eighth embodiment of the 
present invention; is 
Figure 26(a) is a plane cross-sectional view illus- 
trating a clutch according to a ninth embodiment of 
the present invention, and more specifically, a 
cross-sectional view taken along the line 26(a)- 
26(a) in Figure 26(b); 20 
Figure 26(b) is a cross-sectional view taken along 
the line 26(b)-26(b) in Figure 26(a); 
Figure 27 is an exploded perspective view illustrat- 
ing a driving apparatus equipped with a clutch 
according to a tenth embodiment of the present 25 
invention; 

Figure 28 is a plane cross-sectional view of the driv- 
ing apparatus of Figure 27; 

Figure 29 is a cross-sectional view taken along the 
line 29-29 in Figure 28; 30 
Figure 30 is an exploded perspective view illustrat- 
ing the clutch located in the driving apparatus of 
Figure 27; 

Figure 31 is a plane cross-sectional view of the 
clutch of Figure 30; 35 
Figure 32 is a partial cross-sectional view illustrat- 
ing a portion of the clutch in the driving apparatus of 
Figure 28 in an enlarged view; 
Figures 33(a) and 33(b) are partial cross-sectional 
views for explaining the operation of the clutch of 40 
Figure 30; 

Figures 34(a) and 34(b) are partial cross-sectional 
views for explaining the operation of the clutch of 
Figure 30; 

Figures 35(a) and 35(b) are partial cross-sectional 45 
views for explaining the operation of the clutch of 
Figure 30; 

Figures 36(a) and 36(b) are partial cross-sectional 
views for explaining the operation of the clutch of 
Figure-30; 50 
Figure 37 is a partial perspective view illustrating a 
structure for coupling an output unit to a clutch in 
the driving apparatus of Figure 27; 
Figure 38 is a plane cross -sectional view illustrating 
a clutch according to an eleventh embodiment of 55 
the present invention; 

Figure 39 is a plane cross-sectional view illustrating 
a clutch according to a twelfth embodiment of the 



present invention; 

Figure 40 is an exploded perspective view illustrat- 
ing a clutch according to a thirteenth embodiment 
of the present invention; 

Figure 41 is a cross -sectional view of the clutch of 
Figure 40; 

Figure 42 is a partially cutaway perspective view 
illustrating a support member located in the clutch 
of Figure 40; 

Figures 43(a) and 43(b) are partial cross-sectional 
view for explaining the operation of the clutch of 
Figure 40; 

Figure 44 is a cross-sectional view illustrating a 
clutch according to a fourteenth embodiment of the 
present invention; 

Figure 45 is a cross-sectional view illustrating a 
clutch according to a fifteenth embodiment of the 
present invention; 

Figure 46 is a cross -sectional view illustrating a 
clutch according to a sixteenth embodiment of the 
present invention; 

Figure 47 is a cross-sectional view illustrating a 
clutch according to a seventeenth embodiment of 
the present invention; 

Figure 48 is a cross-sectional view illustrating a 
clutch according to an eighteenth embodiment of 
the present invention; 

Figure 49 is an exploded perspective view illustrat- 
ing a clutch according to a nineteenth embodiment 
of the present invention; 

Figure 50 is a cross -sectional view of the clutch of 
Figure 49; 

Figures 51(a) and 51(b) are partial cross-sectional 
views for explaining the operation of the clutch of 
Figure 49; and 

Figure 52 is a plane cross-sectional view illustrating 
the clutch of prior art. 

BEST MODE FOR CARRYING OUT THE INVENTION 

First Embodiment 

[0017] In the following, a first embodiment which 
embodies the present invention in a power window 
apparatus will be described with reference to Figures 1 
through 8. 

[0018] As illustrated in Figure 8, the power window 
apparatus is located within a door 260 of a vehicle for 
moving a windowpane 250 up and down. The power 
window apparatus comprises a driving apparatus 1 
fixed to the inside of the door 260, and a lifting mecha- 
nism 270 driven by the driving apparatus 1 for moving 
the windowpane 250 up and down. The driving appara- 
tus 1 includes a motor 2 and an output unit 3. The output 
unit 3 has an output shaft 10 formed with a gear 10a. 
The rotation of the motor 2, which is decelerated by the 
output unit 3, is transmitted to the output shaft 10. The 
lifting mechanism 270 as a driven device includes two 
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arms which intersect each other, wherein both arms are 
interlocked by a shaft in the middle. Upper ends of both 
arms are coupled to the windowpane 250. One of the 
arms has a fan-shaped gear 270a, at a lower end 
thereof, meshed with the gear 10a of the output shaft 
10. As the motor 2 is driven to rotate the gear 10a, the 
lifting mechanism 270 moves the windowpane 250 up 
and down. 

[0019] As illustrated in Figures 1 and 5, the driving 
apparatus 1 has the output unit 3 coupiea to me motor 
2. The output unit 3 comprises a unit housing 4, a worm 
shaft 1 00 (see Figure 5), a worm wheel 5, a buffer mem- 
ber 6, a clutch 7, and an output shaft 10. The worm 
shaft 1 00 and the worm wheel 5 comprise a worm gear 
mechanism which functions as a decelerating mecha- 
nism and a torque amplifying mechanism. 
[0020] The unit housing 4 comprises a worm 
accommodating portion 4d in the form of closed cylinder 
for accommodating the worm shaft 1 00. The worm shaft 
100 illustrated in Figure 5 is formed integrally with the 
rotating shaft of the motor 2, and extends from the 
motor into the worm accommodating portion 4d. 
10021] As illustrated in Figures 1 and 5, the unit 
housing 4 comprises a wheel accommodating portion 
4a for accommodating the worm wheel 5. The wheel 
accommodating portion 4a generally has a closed cylin- 
drical shape, with a support cylinder 4b being implanted 
on its inner bottom. The support cylinder 4b has a shaft 
hole 4c for rotatably supporting the output shaft 1 0. 
[0022] The worm wheel 5, which is made of a resin 
material, includes a gear wheel 5a having a cylindrical 
body and an annular bottom plate, and a central cylin- 
drical body 5b extending from the bottom plate of the 
gear wheel 5a. The support cylinder 4b is fitted into the 
shaft hole 5c of the cylindrical body 5b to rotatably sup- 
port the worm wheel 5 by the support cylinder 4b in the 
wheel accommodating portion 4a. In this event, the gear 
wheel 5a is meshed with spiral teeth lOOd of the worm 
shaft 1 00. 

[0023] Three holding walls 5d arranged at equal 
angular intervals (120°) extend in radial directions from 
the inner peripheral face of the gear wheel 5a to the 
cylindrical body 5b. A holding chamber X is formed 
between two adjacent holding walls 5d. Further, a cou- 
pling groove Y for coupling two adjacent holding cham- 
bers X is formed between each holding wall 5d and the 
outer peripheral face of the cylindrical body 5b. 
[0024] The buffer member 6, which is made of rub- 
ber, is located in the worm wheel 5. The buffer member 
6 -includes three fan-shaped rubber segments 6a 
arranged at equal angular intervals (120°), and elon- 
gated coupling rubbers 6b for coupling two adjacent 
rubber segments 6a to each other, and generally has an 
annular shape. The rubber segments 6a are located in 
the respective holding chambers X, and the coupling 
rubbers 6b are located in the respective coupling 
grooves Y. Therefore, the buffer member 6 is mounted 
to the worm wheel 5 for rotation integral therewith. Each 



rubber segment 6a has a radially extending slit 6c at an 
intermediate location in the circumferential direction. 
[0025] As illustrated in Figure 1, the clutch 7 com- 
prises a driving rotor 1 1 , a driven rotor 12, an outer ring 
s 1 3 as a housing, a plurality (three in this embodiment) of 
rollers 14, a washer 15 as a restriction plate, and a cap 
16 as a restriction plate. 

[0026] As. illustrated in Figures 1 and 2, the driving 
rotor 1 1 is formed of a resin material in a generally disc 
io shape. The driving rotor 1 1 has three stopper pieces 21 
arranged at equal angular intervals. As illustrated in Fig- 
ure 5, when the driving rotor 1 1 is mounted on the worm 
wheel 5, these stopper pieces 21 are engaged with the 
slits 6c of the buffer member 6, respectively. Therefore, 
15 the rotation of the worm wheel 5 is transmitted to the 
driving rotor 1 1 through the buffer member 6, causing 
the driving rotor 11 to rotate integrally with the worm 
wheel 5. 

[0027] As illustrated in Figures 1, 2 and 4, the driv- 
20 ing rotor 11 has a shaft hole 1 1 a, at the center thereof, 
which allows the output shaft 10 to insert therethrough! 
The driving rotor 1 1 has a first engagement hole 22 and 
a second engagement hole 24, which extend in the cir- 
cumferential direction, between two adjacent stopper 
25 pieces 21 . The first engagement hole 22 is open to the 
outer peripheral side of the driving rotor 1 1 through a 
notch 23. The notch 23 is positioned at an intermediate 
location in the circumferential direction of the first 
engagement hole 22. Assuming that the diameter of the 
30 driving rotor 11 is R1; the outer diameter of both the 
engagement holes 22, 24 is R2; and the inner diameter 
of both the engagement holes 22, 24 is R3, the width 
W1 of the notch 23 in the radial direction is represented 
byRl-R2. 

35 [0028] Each notch 23 is defined by a first surface 
23a and a second surface 23b which oppose each other 
in the circumferential direction and function as pressing 
faces. The distance between the first surface 23a and 
the second surface 23b in the circumferential direction 
40 is larger than the width W1 . 

[0029] The first engagement hole 22 is defined on 
both circumferential sides thereof by a first engagement 
face 22a and a second engagement face 22b as driving 
engagement faces. The second engagement hole 24 is 
45 defined on both circumferential, sides thereof by a first 
engagement face 24a and a second engagement face 
24b as driving engagement faces. 
[0030] As illustrated in Figures 1 and 3, the driven 
rotor 12 is formed of a metal material in a generally disc 
so shape, and overlapped on the driving rotor 11. The 
driven rotor 12 has a diameter equal to the outer diam- 
eter R2 of both engagement holes 22, 24. The driven 
rotor 12 has a fitting hole 12a of a cross shape in cross 
section at the center thereof. An end of the output shaft 
55 1 0 is fitted into the fitting hole 1 2a. Thus, the driven rotor 
12 is integrally rotatable with the output shaft 10. 
[0031 ] The driven rotor 1 2 has a plurality of engage- 
ment bodies 41 which extend in radial directions and 
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protrude in the axial direction. In Figure 3, three first 
engagement bodies 41 are arranged at equal angular 
intervals- As illustrated in Figure 4, each of the first 
engagement bodies 41 is accommodated in the first 
engagement hole 22 of the driving rotor 11. Each of the 
first engagement bodies 41 has a circumferential width 
smaller than the circumferential width of the first 
engagement hole 22 and larger than the circumferential 
width of the notch 23. Thus, the first engagement bodies 
41 are movabie in the first engagement hole 22 within 
the circumferential length of the first engagement hole 
22. 

[0032] The first engagement body 41 has, on both 
circumferential sides thereof, a first side face 41 a oppo- 
site to the first engagement face 22a of the first engage- 
ment hole 22 and a second side face 41b opposite to 
the second engagement face 22b of the first engage- 
ment hole 22. The first side face 41 a and the second 
side face 41b function as driven engagement faces. As 
illustrated in Figure 6(a), as the driving rotor 11 rotates 
in the clockwise direction, the first engagement face 22a 
comes in contact with the first surface 41 a and presses 
the same. Therefore, the driven rotor 12 integrally 
rotates in the clockwise direction together with the driv- 
ing rotor 11. As illustrated in Figure 6(b), as the driving 
rotor 1 1 rotates in the counterclockwise direction, the 
second engagement face 22b comes in contact with the 
second side face 41b and presses the same. Therefore, 
the driven rotor 1 2 integrally rotates in the counterclock- 
wise direction together with the driving rotor 1 1 . 
[0033] As illustrated in Figures 3 and 4, each of the 
first engagement bodies 41 has a shallow V-shaped 
groove on its outer peripheral face at an intermediate 
location in the circumferential direction. The V-shaped 
groove is defined by a V-shaped restriction face 41c 
formed on the outer peripheral face of the first engage- 
ment body 41 . The distance R5 from the center of the 
driven rotor 1 2 to the intermediate location of the restric- 
tion face 41c in the circumferential direction, i.e., to the 
bottom center of the V-shaped groove is smaller than 
the radius of a portion of the driven engagement body 
41 except for the restriction face 41c. 
[0034] The driven rotor 12 has a plurality of second 
engagement bodies 42 which extend in radial directions 
and protrude in the axial direction between two adjacent 
first engagement bodies 41 . In Figure 3, three second 
engagement bodies 42 are arranged at equal angular 
intervals. As illustrated in Figure 4, each of the second 
engagement bodies 42 is accommodated in the second 
engagement hole 24 of the driving rotor 11. Each of the 
second engagement bodies 42 has a circumferential 
width smaller than the circumferential width of the sec- 
ond engagement hole 24. Thus, the second engage- 
ment bodies 42 are movabie in the second engagement 
hole 24 within the circumferential length of the second 
engagement hole 24. 

[0035] The second engagement body 42 has, on 
both circumferential sides thereof, a first side face 42a 



opposite to the first engagement face 24a of the second 
engagement hole 24 and a second side face 42b oppo- 
site to the second engagement face 24b of the second 
engagement hole 24. The first side face 42a and the 

5 second side face 42b function as driven engagement 
faces. As illustrated in Figure 6(a),- simultaneously with 
the first engagement face 22a coming in contact with 
the first side face 41a, the first engagement face 24a 
comes in contact with the first side face 42a. As illus- 

w trated in Rgure 6(b), simultaneously with the second 
engagement face 22b coming in contact with the sec- 
ond side face 41b, the second engagement face 24b 
comes in contact with the second side surface 42b. 
[0036] The driving rotor 1 1 and the driven rotor 12 

15 are rotatably accommodated in the outer ring 13. The 
outer ring 13 is formed in an annular shape, and is fixed 
to the unit housing 4 through the cap 1 6 as illustrated in 
Figure 5. As illustrated in Rgure 4, the rollers 14 as roll- 
ing bodies are located between the restriction faces 41c 

20 and the inner peripheral face of the outer ring 13 within 
the notch 23 of the driving rotor 11. The rollers 14 
extend in parallel with the axis of the driving rotor 11. 
The roller 14 has a diameter D larger than the radial 
width W1 of the notch 23. 

25 [0037] As illustrated in Rgure 6(a), as the driving 
rotor 11 rotates in the clockwise direction, the first 
engagement face 22a comes in contact with the first 
side face 41a, and the first surface 23a of the notch 23 
comes in contact with the roller 14. In this event, the 

30 axial center of the roller 1 4 is positioned on a radial line 
which passes the axial center of the driven rotor 12 and 
an intermediate location of the restriction face 41c in the 
circumferential direction. Conversely, as illustrated in 
Rgure 6(b), as the driving rotor 1 1 rotates in the coun- 

35 terclockwise direction, the second engagement face 
22b comes in contact with the second side surface 41 b, 
and the second surface 23b of the notch 23 comes in 
contact with the roller 14. In this event, the axial center 
of the roller 1 4 is also positioned on the radial line which 

40 passes the axial center of the driven rotor 12 and the 
intermediate location of the restriction face 41c in the 
circumferential direction. 

[0038] As illustrated in Rgures 4, 6(a) and 6(b), 
when the roller 14 is placed at a position corresponding 

45 to the intermediate location of the restriction face 41c in 
the circumferential direction, the roller 14 is placed 
between the restriction face 41c and the inner periph- 
eral face of the outer ring 13 with a clearance. Stated 
another way, the roller 14 is not held between the 

so restriction face 35c and the inner peripheral face of the 
outer ring 13. In the following, such a state is referred to 
as the "free state" of the roller 14. When the roller 14 is 
in the free state, the driven rotor 12 is allowed to rotate 
relative to the outer ring 13. 

55 [0039] Thus, as illustrated in Rgures 6(a) and 6(b), 
when the driving rotor 11 rotates in the clockwise direc- 
tion or in the counterclockwise direction, the roller 14 is 
brought into the free state, so that the driven rotor 12 
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can rotate relative to the outer ring 13 together with the 
driving rotor 11. The roller 14 circulates about the axial 
center of the driving rotor 1 1 as it is pressed by the first 
surface 23a or second surface 23b of the notch 23, and 
maintained in the free state. 5 
[0040] On the other hand, as illustrated in Figure 
7(a), as the driven rotor 12 itself rotates in the counter- 
clockwise direction, the restriction face 41 c of the first 
engagement body 41 moves relative to the roller 14 
such that the roiier 14 is heid between the restriction w 
face 41c and the inner peripheral face of the outer ring 
13. As illustrated in Figure 7(b), when the driven rotor 12 
itself rotates in the clockwise direction, the restriction 
face 41 c of the first engagement body 41 moves relative 
to the roller 14 as well, such that the roller 14 is held 75 
between the restriction face 41c and the inner periph- 
eral face of the outer ring 13. In the following, the state 
in which the roller 14 is held between the restriction face 
41c and the inner peripheral face of the outer ring 13 is 
referred to as the "lock state" of the roller 14. When the 20 
roller 14 is in the lock state, the driven rotor 12 is pre- 
vented from rotating relative to the outer ring 13. The 
roller 1 4 functions as a lock member. 
[0041] As illustrated in Figures 1 and 5, the washer 
15 is formed of a metal material, preferably of brass, in 25 
an annular shape. The washer 15 is fixed to the cap'16 
and positioned to surround the stopper pieces 21 of the 
driving rotor 1 1. As illustrated in Rgure 5, the washer 15 
has a spring 1 5a, at its inner peripheral location, as urg- 
ing means which is in contact with a lower surface of the 30 
roller 14. The spring 15a urges the roller 14 upward in 
Figure 5, in other words, axially toward the inner surface 
of the cap 1 6. The washer 15 and the cap 1 6 comprise 
restricting means for restricting axial movements of the 
roller 14. ^ 
[0042] The cap 16, which is formed of a metal mate- 
rial substantially in a closed cylinder, is mounted on the 
unit housing 4 to close an opening of the wheel accom- 
modating portion 4a. The washer 1 5 is fitted into the cap 
16 in a manner disabling the rotation. The cap 16 is 40 
formed at an outer peripheral location with a fitting por- 
tion 1 6a which fits into the wheel accommodating por- 
tion 4a. 

[0043] As illustrated in Figure 5, the output shaft 1 0 
is inserted into the support cylinder 4b of the wheel 4s 
accommodating portion 4a from the bottom of the unit 
housing 4, and inserted through the shaft hole 11a of 
the driving rotor 11, with its upper end protruding 
upward from the shaft hole 1 1a. The upper end of the 
output' Shaft 10 is fitted into the fitting hole 12a of the 50 
driven rotor 12. The output shaft 10 is formed with a 
hole in the upper end surface, into which a positioning 
boss formed on the cap 16 is fitted. On the other hand, 
a portion of the output shaft 10, which protrudes out- 
ward from the unit housing 4, is provided with a gear, as 55 
mentioned above. The gear 10a is meshed with a fan- 
shaped gear 270a of a lifting mechanism 270 (see Rg- 
ure 8). 



[0044] Next, the operation of the power window 
apparatus constructed as described above will be 
described. 

[0045] As the motor 2 is started, the worm shaft 1 00 
rotates the worm wheel 5. The rotation of the worm 
wheel 5 is transmitted to the driving rotor 1 1 of the 
clutch 7 through the buffer member 6. The driving rotor 
1 1 causes the driven rotor 12 to rotate together there- 
with. In this event, as described with reference to Fig- 
ures 6(a) and 6(b), the rollers 14 are maintained in a 
free state, the driven rotor 12 is allowed to rotate relative 
to the outer ring 13. The rotation of the driven rotor 12 is 
transmitted to the output shaft 1 0. The rotation of the 
output shaft 1 0 drives the lifting mechanism 270 to open 
or close the windowpane 250. 

[0046] On the other hand, when external force is 
applied to the windowpane 250 while the motor 2 is 
being stopped, the external force is transmitted to the 
output shaft 10 through the lifting mechanism 270 to 
rotate the output shaft 10. The rotation of the output 
shaft 10 is transmitted to the driven rotor 12. In this 
event, as previously explained with reference to Figures 
7(a) and 7(b), the roller 14 is held between the restric- 
tion face 41 c of the first engagement body 41 and the 
inner peripheral face of the outer ring 13, and thus 
brought into the lock state. When the roller 14 is in the 
lock state, the rotation of the driven rotor 12 relative to 
the outer ring 13 is blocked. The outer ring 13 is 
mounted to the unit housing in a manner disabling the 
rotation. This results in blocking movements of the out- 
put shaft 10, the lifting mechanism 270 and the window- 
pane 250. It is therefore impossible to open or close the 
windowpane 250 with the external force. Of course, nei- 
ther the driving rotor 1 1 nor the worm wheel 5 and the 
worm shaft 100 coupled thereto rotates. 
£0047] In this way, while the clutch 7 allows the 
transmission of the movement from the motor 2 to the lift 
mechanism 270 (driven device), it prevents movements 
of the output unit 3 based on force applied to the lifting 
mechanism 270 to block the transmission of the move- 
ment from the lift mechanism 270 to the motor 2. 
[0048] This embodiment has advantages shown 
below. 

[0049] Since the rollers 14 are maintained in the 
free state when the driving rotor 11 is rotated by the 
motor 2, the driven rotor 12 can integrally rotate 
together with the driving rotor 1 1 . Thus, the window- 
pane 250 can be opened or closed as the motor 2 is 
driven. 

[0050] When the driven rotor 1 2 is rotated based on 
force applied to the windowpane 250, the rollers 14 are 
brought into a lock state to block the rotation of the 
driven rotor 12, thereby ensuring to block the transmis- 
sion of the rotation of the driven rotor 12 to the driving 
rotor 1 1 . 

[0051] Each of the plurality of rollers 1 4 is brought 
into the lock state to block the rotation of the driven rotor 
12 whether the driven rotor 12 is rotated in the forward 
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or backward direction. In other words, each of the rollers 
14 functions to block not only the rotation of the driven 
rotor 12 in one direction but also the rotation in both 
directions. Therefore, as compared with a clutch which 
comprises rollers for blocking a driven rotor from rotat- 
ing in one direction and rollers for blocking the driven 
rotor from rotating in the other direction, the number of 
rollers 14 can be reduced, resulting in a reduction in the 
number of parts. This permits a simplified structure of 
the dutch 7 and a reduction In the size and cost of the 
clutch 7. 

[0052] When the driving rotor 1 1 rotates from the 
lock state of the rollers illustrated in Figures 7(a) and 
7(b), the rollers 14 simply and reliably transit to the free 
state by the driving rotor 1 1 which directly presses the 
rollers 14, or by a movement of the driven rotor 1 2 asso- 
ciated with the rotation of the driving rotor 11. In this 
way, the rotation of the driving rotor 1 1 is transmitted to 
the driven rotor 12 without fail. 

[0053] The engagement faces 22a or 22b of the 
three first engagement holes 22 are in contact with the 
three first engagement bodies 41 corresponding thereto 
over the entire surfaces thereof, and the engagement 
faces 24a or 24b of the three second engagement holes 
24 are in contact with the three engagement bodies cor- 
responding thereto over the entire surfaces, thereby 
transmitting the driving power from the driving rotor 1 1 
to the driven rotor 12. Stated another way, since the 
driving rotor 11 is in contact with the driven rotor 1 2 with 
a relatively wide area to transmit the driving power, force 
applied to both the rotors 11, 12 per unit area is rela- 
tively small. This improves the durability of the driving 
rotor 1 1 and the driven rotor 1 2 as compared with the 
clutch which transmits the power through a knock pin as 
in Japanese Unexamined Patent Publication No. Hei 8- 
200401 previously described in Background Art. In 
other words, the strength required for the driving rotor 
11 and the driven rotor 12 can be reduced. Thus, the 
driving rotor 1 1, in particular, can be molded of a syn- 
thetic resin which is light in weight, inexpensive, and 
easy to manufacture. 

[0054] The rollers 14 of the clutch 7 are in the lock 
state only when force is transmitted from the lifting 
mechanism 270 to the driven rotor 1 2. The rollers 1 4 are 
in the free state when the power is transmitted from the 
motor 2 to the driving rotor 1 1 . Supposing the employ- 
ment of a clutch which is constructed such that the roll- 
ers are brought into the lock state even when the power 
is transmitted from the motorto the driving rotor, the roll- 
ers and trfe members for locking the rollers tend to be 
charged with a burden. In this respect, the clutch 7 of 
this embodiment in which the rollers 14 are brought into 
the lock state only when the power is transmitted from 
the lifting mechanism 270 to the driven rotor 1 2, is supe- 
rior in durability. Moreover, it is ensured to transmit the 
rotation of the driving rotor 1 1 to the driven rotor 1 2, and 
to block the rotation of the driven rotor 12 from being 
transmitted to the driving rotor 1 1 . 



[0055] The rollers 14 formed in a cylindrical shape, 
is in linear contact with the inner peripheral face of the 
outer ring 13 and the restriction faces 41c of the first 
engagement body 41 in its lock state. Therefore, in com- 
5 parison with the case where a ball is used in place of the 
cylindrical roller 14, for example, the lock state can be 
more reliably provided. 

[0056] The washer 15 has a spring 15a for urging 
the roller 14 toward the inner surface of the cap 16. As 

w a result, the roller 14 is stabilized in posture and move- 
ment, so that the roller 14 can smoothly transit from the 
free state to the lock state and vice versa. 
[0057] The clutch 7 is positioned on the side near 
the lifting mechanism 270 in the output unit 3. There- 

15 fore, a movement of the lifting mechanism 270 caused 
by force applied to the windowpane 250 can be satisfac- 
torily blocked in a stage near the lifting mechanism 270. 

Second Embodiment 

20 

[0058] Next, a clutch according to a second embod- 
iment of the present invention will be described with ref- 
erence to Figures 9 through 13. Figure 9 illustrates an 
exploded perspective view of a clutch 50 in this embod- 

25 iment. The clutch 50 is also located in a driving appara- 
tus for a power window apparatus, in a manner similar 
to the clutch 7 illustrated in Figure 1 . The clutch 50 com- 
prises a clutch housing 51, a driving rotor 52, a driven 
rotor 53, a plurality (three in this embodiment) of rollers 

30 54, and a washer 55. 

[0059] The driving rotor 52, which is made of a resin 
material, comprises a coupling shaft 52a and a disk 
52b. Though hot particularly illustrated, the coupling 
shaft 52a is coupled to a rotating shaft of a motor 

35 through a gear mechanism or the like, in a manner sim- 
ilar to the embodiment illustrated in Figure 1. As illus- 
trated in Figure 1 1 , an annular protrusion 52c is formed 
on the base of the disk 52b, arranged coaxially with the. ; 
coupling shaft 52a. The disk 52b corresponds to the 

40 driving rotor 1 1 illustrated in Figure 2 from which the 
stopper pieces 21 are removed and in which the annular 
protrusion 52c is provided for the driving rotor 11. 
[0060] More specifically, as illustrated in Figures 9 
and 10, the disk 52b has first engagement holes 61, 

45 second engagement holes 63, and a notch 62 corre- 
sponding to the first engagement holes 22, the second 
engagement holes 24, and a notch 23 of the driving 
rotor 1 1 illustrated in Figure 2. Each of the first engage- 
ment holes 61 are defined on both its circumferential 

so sides by a first engagement face 61a and a second 
engagement face 61b as driving engagement faces. 
Each of the second engagement holes 63 is defined on 
both circumferential sides thereof by a first engagement 
face 63a and a second engagement face 63b as driving 

55 engagement faces. Each notch 62 is defined by a first 
surface 62a and a second surface 62b which oppose 
each other in the circumferential direction and function 
as pressing faces. 
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[0061 ] The driven rotor 53, which is made of a metal 
material, comprises a coupling shaft 53a and a disk 
53b. Though not particularly illustrated, the coupling 
shaft 53a is coupled to the output shaft, in a manner 
similar to the embodiment illustrated in Figure 1. The 5 
disk 53b has an annular groove 53c for engagement 
with the annular protrusion 52c of the driving rotor 52. 
The disk 53b corresponds to the driven rotor 12 illus- 
trated in Figure 3 from which the fitting hole 12a is 
removed and in which the artnuiaT groove 53c is pro- 10 
vided. 

[0062] More specifically, as illustrated in Figures 9 
and 10, the disk 53b has first engagement bodies 71 
and second engagement bodies 72 corresponding to 
the first engagement bodies 41 and the second engage- 15 
ment bodies 42 of the driven rotor 12 illustrated in Fig- 
ure 3. Each of the first engagement bodies 71 has, on 
both circumferential sides thereof, a first side face 71a 
opposite to the first engagement face 61a of the first 
engagement hole 61 and a second side face 71b oppo- 20 
site to the second engagement face 61b of the first 
engagement hole 61 . Each of the first engagement bod- 
ies 71 also has a V-shaped restriction face 71c at an 
intermediate location of its outer peripheral face in the 
circumferential direction. Each of the second engage- 25 
ment bodies 72 has, on both circumferential sides 
thereof, a first side face 72a opposite to the first engage- 
ment face 63a of the second engagement hole 63 and a 
second side face 72b opposite to the second engage- 
ment face 63b of the second engagement hole 63. 30 
[0063] The driving rotor 52 and the driven rotor 53, 
placed one above the other, are rotatably accommo- 
dated in the clutch housing 51 . The clutch housing 51 
has an outer ring 51a in a generally cylindrical shape 
and a bottom plate 51b as a restriction plate. The bot- 35 
torn plate 51b is formed with a shaft hole 51c at the 
center thereof. The coupling shaft 53a of the driven 
rotor 53 is inserted through the shaft hole 51c. The 
outer ring 51a is formed on its upper surface with a plu- 
rality (four in this embodiment) of bosses 51a arranged 40 
at equal angular intervals (90°). The outer ring 51a is 
formed on its outer peripheral face with a plurality (four 
in this embodiment) of stopper grooves 51 e, which 
extend in radial directions, arranged at equal angular 
intervals (90°). 45 
[0064] As illustrated in Figure 9, the clutch housing 
51 is fixed to an outer housing 76 in a generally cylindri- 
cal shape. More specifically, the outer housing 76 com- 
prises an inner wall surface 76a having a diameter 
equivalent to the diameter of the outer peripheral face of 50 
the clutch housing 51. The inner wall surface 76a is 
formed with stopper protrusions 76b corresponding to 
the stopper grooves 51 e. When the clutch housing 51 is 
fitted into the outer housing 76, the stopper grooves 51 e 
are engaged with the stopper protrusions 76b to block 55 
the rotation of the clutch housing 51 relative to the outer 
housing 76. A rotation stopping structure comprised of 
the stopper grooves 51 e and the stopper protrusions 
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76b may be located between the outer ring 13 and the 
cap 16 in the embodiment of Figures 1 through 8. 
[0065] The rollers 54 as rolling bodies correspond 
to the rollers 14 illustrated in Figure 1, and are posi- 
tioned between the restriction faces 71c and the inner 
peripheral face of the clutch housing 51 within the 
notches 62 of the driving rotor 52. 
[0066] As illustrated in Figure 12(a), as the driving 
rotor 52 rotates in the clockwise, direction, the first 
engagement face 61a of the first engagement hole 61 
comes in contact with the first engagement body 71, 
while the first engagement face 63a of the second 
engagement hole 63 comes in contact with the second 
engagement body 72. Further, the first surface 62a of 
the notch 62 comes in contact with the roller 54. On the 
other hand, as illustrated in Figure 12(b), as the driving 
rotor 52 rotates in the counterclockwise direction, the 
second engagement face 61b of the engagement hole 
61 comes in contact with the first engagement body 71 , 
while the second engagement face 63b of the second 
engagement hole 63 comes in contact with the second 
engagement body 72. Further, the second surface 62b 
of the notch 62 comes in contact with the roller 54. 
[0067] Therefore, the roller 54 illustrated in Figures 
12(a) and 12(b) is left in a state in which it is not held 
between the restriction face 71c of the driven rotor 53 
and the inner peripheral face of the clutch housing 51, 
i.e., in the free state, as has been described also with 
reference to Figures 6(a) and 6(b). Thus, the driven 
rotor 53 can rotate relative to the clutch housing 51 
while pressed by the driving rotor 52. 
[0068] On the other hand, as illustrated in Figures 
13(a) and 13(b), when the driven rotor 53 itself rotates in 
the counterclockwise direction or in the clockwise direc- 
tion, the restriction face 71c moves relative to the roller 
54 such that the roller 54 is held between the restriction 
face 71c and the inner peripheral face of the clutch 
housing 51, as has been described also with reference 
to Figures 7(a) and 7(b). Thus, the roller 54 is bought 
into the lock state, thereby blocking the rotation of the 
driven rotor 53 relative to the clutch housing 51. The 
roller functions as a lock member. 
[0069] As illustrated in Figures 9 and 11, the 
washer 55 is placed on the driving rotor 52 as a restric- 
tion plate. The washer 55 has a boss holes 55a corre- 
sponding to the bosses 51 d of the clutch housing 51. 
The bosses 51 d are fitted into the boss holes 55a to 
securely mount the washer 55 on the clutch housing 51 . 
At an inner peripheral location of the washer 55, a 
spring 55b is formed as urging means for urging the 
roller 54 toward the bottom plate 51 b of the clutch hous- 
ing 51 . The bottom plate 51b and the washer 55 com- 
prise restricting means for restricting the roller 54 from 
moving in the axial direction. 

[0070] The clutch 50 constructed as described 
above has similar actions and effects to those of the 
clutch 7 in the embodiment of Figures 1 through 8. 
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Third Embodiment 

[0071] Next, a third embodiment of the present 
invention will be described with reference to Figure 14. 
This embodiment is an example of modifications to the 5 
embodiment of Figures 9 through 1 3. Specifically, in this 
embodiment, an outer ring 51a of a clutch housing 51 
has a rectangular outer shape, and an inner wall surface 
76a of the outer housing 76 has a shape corresponding 
to the outer surface of the outer ring 51 a, as illustrated w 
in Figure 14. By fitting the outer ring 51a on the inner 
wall surface 76a, the clutch housing 51 is fitted into the 
outer housing 76 in a manner disabling the rotation rel- 
ative thereto. Alternatively, the outer shape of the outer 
ring 51a and the inner wall surface 76a of the outer is 
housing 76 corresponding thereto may be formed in a 
polygonal shape other than the rectangular shape. 

Fourth Embodiment 

20 

[0072] Next, a fourth embodiment of the present 
invention will be described with, reference to Figure 15. 
This embodiment is an example of modifications to the 
embodiment of Figures 1 through 8 or the embodiment 
of Figures 9 through 13. Specifically, in this embodi- 25 
ment, a restriction face 41c or 71c formed on the first 
engagement body 41 or 71 is not V-shaped, as illus- 
trated in Figure 15. The restriction face 41c or 71c is 
formed by a flat base positioned in an intermediate 
region in the circumferential direction and a pair of. 30 
slopes formed on both sides of the base. 

Fifth Embodiment 

[0073] Next, a fifth embodiment of the present 35 
invention will be described with reference to Figures 
16(a) through 16(c). This embodiment is an example of 
modifications to the embodiment of Figures 1 through 8 
or the embodiment of Figures 9 through 13. Specifically, 
in this embodiment, the springs 15a, 55b are removed 40 
from the washers 1 5, 55 in the embodiment of Figures 1 
through 8 or the embodiment of Figures 9 through 13. 
Instead, as illustrated in Figures 16(a) through 16(c), an 
accommodating hole 1 22 is formed in one end face of 
the roller 14 or 54, and an elastic body 123, 124 or 125 45 
is located between the accommodating hole 122 and 
the washer 15 or 55 as urging means. The elastic bod- 
ies 123, 124, 125 urge the rollers 14, 54 toward the cap 
1 6 or the base 51 b of the clutch housing 51 . While any 
elastic "material may be used for this purpose, a coil 50 
spring 123 is used as an elastic body in Figure 16(a); a 
plate spring 124 is used as an elastic body in Figure 
16(b); and a rubber 125 is used as an elastic body in 
Figure 1 6(c). 

[0074] The roller 1 4 or 54 may be located in a direc- 55 
tion reverse to that in Figures 16(a) through 16(c), so 
that the elastic body 1 23, 1 24 or 1 25 is located between 
the accommodating hole 1 22 and the cap 1 6 or the bot- 



tom plate 51 b. It should be noted that the feature for urg- 
ing the roller 14 or 54 is not essential and may be 
removed. 

Sixth Embodiment 

[0075] Next, a driving apparatus 1 according to a 
sixth embodiment of the present invention will be 
described with reference to Figures 17 through 22, cen- 
tered on differences with the embodiment of Figures 1 
through 8. Members equivalent to those in the embodi- 
ment of Figures 1 through 8 are designated the same 
reference numerals. 

[0076] As illustrated in Figure 17, the driving appa- 
ratus 1 of this embodiment differs from the embodiment 
of Figures 1 through 8 in that a clutch 81 is positioned 
between a worm shaft 100 and a rotating shaft 80 of a 
motor 2, which are separated from each other, rather 
than within the output unit 3. 

[0077] Describing first the motor 2, the motor 2 
comprises a motor housing 41 1 formed in a closed cyl- 
inder as shown in Figure 18. A brash holder 416 made 
of a resin material is fitted into the opening of the motor 
housing 41 1 . The brash holder 41 6 forms part of the 
motor housing 411. Two magnets 412 are secured, on 
the inner face of the motor housing 41 1 such that they 
oppose each other. A rotating shaft 80 is rotatably sup- 
ported between the inner bottom of the motor housing 
41 1 and the brush holder 416. A bearing 418 is located 
between the brush holder 41 6 and the rotating shaft 80. 
A distal end of the rotating shaft 80 is formed with a fit- 
ting portion 80a having a generally D-shaped cross sec- 
tion by cutting away a portion of the peripheral face of 
the rotating shaft 80 to be flat. 

[0078] An armature 414 with a coil wound around it 
is fixed on the rotating shaft 80 such that it is sur- 
rounded by the magnets 41 2. A commutator 41 5 is fixed 
on the rotating shaft 80 between the armature 414 and. 
the bearing 418, and is surrounded by the brush holder 
416. A brush 417 is attached to a portion of the brush 
holder 416, which surrounds the commutator 41 5, such 
that the brush 417 is in contact with the commutator 
415. As a current from an external power source (not 
shown) is supplied to the armature 414 through the 
brush 41 7 and the commutator 41 5, the rotating shaft 
80 is rotated together with the commutator 41 5 and the 
armature 414. 

[0079] Next the clutch 81 will be described. As 
illustrated in Figures 17 and 18, the clutch 81 is coupled 
to the distal end of the rotating shaft 80 of the motor 2. 
As illustrated in Figures 18 through 20, the clutch 81 
comprises a clutch housing 82, a driving rotor 83, a ball 
84, a driven rotor 85, a. plurality (three in this embodi- 
ment) of cylindrical rollers 86, and a support ring 87. 
[0080] The driving rotor 83, which is formed of a 
resin material, has a smaller diameter portion 83a and a 
larger diameter portion 83b. The driving rotor 83 has a 
shaft hole 83c which extends through the driving rotor 
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83. A portion of the shaft hole 83c forms a fitting hole 
83d having a shape corresponding to the fitting portion 
80a of the rotating shaft 80. As illustrated in Figure 18, 
the fitting portion 80a of the rotating shaft 80 is fitted into 
the fitting hole 83d such that the driving rotor 83 is 5 
rotated integrally with the rotating shaft 80. 
[0081] As illustrated in Figures 19 and 20, the larger 
diameter portion 83b has a plurality (three in this 
embodiment) of arcuate walls 91 arranged at regular 
anguiar intervals. When the diameter of the outer ic 
peripheral face of the arcuate walls 91 is R21 and the 
diameter of the inner peripheral face of the arcuate 
walls 91 is R22, the thickness W21 of the arcuate walls 
91 in the radial direction is represented by R21-R22. 
Each of the arcuate walls 91 has a first side face 94a is 
and a second side face 94b as pressing faces on both 
circumferential ends. The larger diameter portion 83b 
has a notch 94 between two adjacent arcuate walls 91. 
Specifically, each notch 94 is formed between the first 
side face 94a and the second side face 94b opposite to 20 
the first side face 94a. The width of each notch 94 in the 
circumferential direction, i.e. the width between the 
opposing first side face 94a and second side face 94b in 
the circumferential direction is larger than the thickness 
W21 of the arcuate walls 91 in the radial direction. 25 
[0082] A driving engagement body 91a extends 
from the inner peripheral face of each arcuate wall 91 to 
the center of the larger diameter portion 83b. The driv- 
ing engagement bodies 91 a are located at intermediate 
locations of the respective arcuate walls 91 in the cir- 30 
cumferential direction, and mutually arranged at equal 
anguiar intervals. An accommodation chamber 92 gen- 
erally in a fan shape is formed between two adjacent 
driving engagement bodies 91a. These accommodation 
chambers 92 communicate with one another near the 35 
center of the larger diameter portion 83b to form a sin- 
gle accommodation space for accommodating the 
driven rotor 85, later described. Each driving engage- 
ment body 91a has a first side face 92a and a second 
side face 92b as driving engagement faces on both cir- 40 
cumferential sides. Each accommodation chamber 92 is 
formed between the first side face 92a and the second 
side face 92b opposing the first side face 92a. 
[0083] As illustrated in Figure 19, the ball 84 is 
made of metal, and is accommodated in the shaft hole 45 
83c of the driving rotor 83. 

[0084] As illustrated in Figures 18 through 20, the 
driven rotor 85, which is made of a metal material, is 
located within the accommodation space formed by the 
larger diameter portion 83b of the driving rotor 83 for so 
rotation relative to the driving rotor 83. The driven rotor 
85 has a plurality (three in this embodiment) of driven 
engagement bodies 95 arranged at equal angular inter- 
vals and formed generally in a fan shape. The radius of 
the driven engagement bodies 95 is identical to or 55 
slightly smaller than the radius R22 of the inner periph- 
eral face of the arcuate walls 91 . Each driven engage- 
ment body 95 is accommodated in the accommodation 



chamber 92 of the driving rotor 83. The width of the 
driven engagement bodies 95 in the circumferential 
direction is smaller than the width of the accommoda- 
tion chamber 92 in the circumferential direction, and 
larger than the width of the notch 34 in the circumferen- 
tial direction. 

[0085] The driven rotor 85 has a short shaft portion 
85b (see Figure 18) which fits into the shaft hole 83c of 
the driving rotor 83. The driven rotor 85 is rotatable rel- 
ative to the driving rotor 83 about the shaft portion 85b. 
The ball 84 located in the shaft hole 83c is positioned 
between an end face of the shaft portion 85b and an 
end face of the rotating shaft 83 of the motor 2. The bail 
84 prevents the driven rotor 85 from being strongly 
pressed by the driving rotor 83 to smoothly provide the 
relative rotation between the driving rotor 83 and the 
driven rotor 85. The .driven rotor 85 also has a fitting 
shaft 85c which is located coaxial with the shaft portion 
85b-and extends in the direction opposite to the shaft 
portion 85b. The fitting shaft 85c has a generally rectan- 
gular cross section, as illustrated in Figure 19. 
[0086] Each driven engagement body 95 has a first 
side face 95a opposite to the first side face 92a of the 
driving engagement body 91a, and a second side face 
95b opposite to the second side face 92b of the driving 
engagement body 91 a. As illustrated in Figure 21 (a), as 
the driving rotor 83 rotates in the clockwise direction, 
the first side face 92a of the driving engagement body 
91 a comes into contact with the first side face 95a of the 
driven engagement body 95. In this state, the driven 
rotor 85 integrally rotates in the clockwise direction 
together with the driving rotor 83. Conversely, as illus- 
trated in Figure 21 (b), as the driving rotor 83 rotates in 
the counterclockwise direction, the second side face 
92b of the driving engagement body 91a comes in con- 
tact with the second side face 95b of the driven engage- 
ment body 95. In this state, the driven rotor 85 integrally 
rotates in the counterclockwise direction together with 
the driving rotor 83. 

[0087] As illustrated in Figures 19 and 20, each of 
the engagement bodies 95 has a V-shaped restriction 
face 95c formed on the outer peripheral face of the 
engagement body 95. The distance R25 from the center 
of the driven rotor 82 to the intermediate location of the 
restriction face 95c in the circumferential direction is 
smaller than the radius of a portion of the driven 
engagement body 41 except for the restriction face 95c. 
[0088] The driving rotor 83 and the driven rotor 85 
are accommodated in the clutch housing 82. A slight 
gap is formed between the outer peripheral face of the 
driving rotor 83 and the inner peripheral face of the 
clutch housing 82. The clutch housing 82, which is 
formed of a metal material, comprises a cylindrical body 
82a and a bottom plate 82b. A shaft hole 82c is formed 
at the center of the bottom plate 82b. The smaller diam- 
eter portion 83a of the driving rotor 83 is inserted 
through the shaft hole 82c. A fitting portion 82d extend- 
ing in the axial direction of the cylindrical body 82a is 
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formed on the opening of the cylindrical body 82a. 
[0089] As illustrated in Figure 20, the roller 86, as a 
rolling body, is located between the restriction face 95c 
and the inner peripheral face of the clutch housing 82 in 
the notch 94 of the driving rotor 83. The roller 86 5 
extends in parallel with the axis of the driving rotor 83. 
The diameter D2 of the roller 86 is larger than the thick- 
ness W21 of the arcuate wall 91. As illustrated in Figure 
1 9, the roller 86 has tapered faces 86a in both end por- 
tions. 10 
[0090] As illustrated in Figure 21(a), as the driving 
rotor 83 rotates in the clockwise direction, the first side 
face 92a of the driving engagement body 91a comes in 
contact with the first side face 95a of the driven engage- 
ment body 95, and the first side face 94a of the arcuate 15 
wall 91 comes in contact with the roller 86. Conversely, 
as illustrated in Figure 21(b), as the driving rotor 83 
rotates in the counterclockwise direction, the second 
side face 92b of the driving engagement body 91a 
comes in contact with the second side surface 95b, of 20 
the driven engagement body 95 and the second side 
face 94b of -the arcuate wall 91 comes in contact with 
the roller 86; 

[0091] The roller 86 illustrated in Figures 21 (a) and 
21 (b) is left in a state in which it is not held between the 25 
restriction face 95c of the driven rotor 85 and the inner 
peripheral face of the clutch housing 82, i.e., in the free 
state, as has been described also with reference to Fig- 
ures 6(a) and 6(b). Thus, the driven rotor 85 can rotate 
relative to the clutch housing 82, while it is pressed by 30 
the driving rotor 83. The roller 91 circulates about the 
axial center of the driving rotor 83 while pressed by the 
arcuate wall 91, and is maintained in the free state. 
[0092] On the other hand, as illustrated in Figure 
22(a) and 22(b), when the driven rotor 85 itself rotates in 35 
the counterclockwise direction or in the clockwise direc- 
tion, the restriction face 95c moves relative to the roller 
86 such that the roller 86 is held between the restriction 
face 95c and the inner peripheral face of the clutch 
housing 82, as has been described also with reference 40 
to Figures 7(a) and 7(b). Thus, the roller 86 is bought 
into the lock state, thereby blocking the rotation of the 
driven rotor 85 relative to the clutch housing 82. The 
roller 86 functions as a lock member. 

[0093] As the driving rotor 83 rotates from the lock 45 
state of the roller 86 illustrated in Figure 22(a) in the 
clockwise direction, the first side face 92a of the driving 
engagement body 91a first comes into contact with the 
first side face 95a of the driven engagement body 95, 
causing the driven rotor 85 to rotate in the clockwise so 
direction. In association, the roller 86 is released from 
the lock state. Subsequently, the first side face 94a of 
the arcuate wall 91 comes in contact with the roller 86 
so that the roller 86 is maintained in the free state, as 
explained in connection with Figure 21 (a). 55 
[0094] Likewise, as the driving rotor 83 rotates from 
the lock state of the roller 86 illustrated in Figure 22(a) in 
the counterclockwise direction, the second side face 



94b of the arcuate wall 91 presses the roller 86 to 
release the roller 86 from the lock state. Subsequently, 
the second side face 92b of the driving engagement 
body 91a comes in contact with the second side face 
95b of the driven engagement body 95, causing the 
driven rotor 85 to rotate in the counterclockwise direc- 
tion. Simultaneously, as explained with reference to Fig- 
ure 21 (b), the roller 86 is maintained in the free state. 
[0095] On the other hand, as the driving rotor 83 
rotates from the lock state of the roller 86 illustrated in 
Figure 22(b) in the counterclockwise direction, the sec- 
ond side face 92b of the driving engagement body 91a 
first comes in contact with the second side face 95b of 
the driven engagement body 95, causing the driven 
rotor 85 to rotate in the counterclockwise direction. In 
association, the roller 86 is released from the lock state. 
Subsequently, the second side face 94b of the arcuate 
wall 91 comes in contact with the roller 86 to maintain 
the roller 86 in the free state, as explained with refer- 
ence to Figure 21 (b). 

[0096] Likewise, as the driving rotor 83 rotates from 
the lock state of the roller 86 illustrated in Figure 22(b) in 
the clockwise direction, the first side face 94a of the 
arcuate wall 91 first presses the roller 86 to release the 
roller 86 from the lock state. Next, the first side face 92a 
of the driving engagement body 91a comes in contact 
with the first side face 95a of the driven roller 95, caus- 
ing the driven roller 85 to rotate in the clockwise direc- 
tion. Simultaneously, as explained with reference to 
Figure 21 (a), the roller 86 is maintained in the free state. 
[0097] In the above-mentioned transition of the 
roller 86 from the lock state to the free state, the timing 
at which the arcuate wall 91 collides with the roller 86 is 
different from the timing at which the driving engage- 
ment body 91a collides with the driven engagement 
body 95. This reduces noise which occurs associated 
with the collision, as compared with the case where the 
timing at which the arcuate wall 91 collides with the 
roller 86 is coincident with the timing at which the driving 
engagement body 91a collides with the dnven engage- 
ment body 95. 

[0098] As illustrated in Figures 1 8 and 19, the sup- 
port washer 87 is made of a metal material, preferably 
of brass, and has a crown-shaped and diverging fitting 
portion 87a. The support washer 87 is inserted into the 
clutch housing 82 from the opening of the clutch hous- 
ing 82. In this event, the fitting portion 87a elastically 
presses the inner peripheral face of the clutch housing 
82 to fix the support washer 87 in the clutch housing 82. 
With the support washer 87, the driving rotor 83, the 
driven rotor 85, the ball 84 and the rollers 86 are held in 
the clutch housing 82. Particularly, the rollers 86 are 
restricted by the bottom plate 82b of the clutch housing 
82 and the support washer 87 in its axial movements. 
[0099] Next, the output unit 3 will be described. As 
illustrated in Figures 17 and 18, the output unit 3 of this 
embodiment comprises the worm shaft 100, the worm 
wheel 5 and the buffer member 6 located in the output 
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unit 3 illustrated in Figure 1 . The output unit 3 of this 
embodiment also comprises a transmission plate 101 
and a disc-shaped plate cover 1 02, instead of the clutch 
7 located in the output unit 3 illustrated in Figure 1. 
[0100] As illustrated in Figure 1 8, the unit housing 4 5 
is fixed to a motor housing 41 1 with screws or bolts. The 
clutch 81 is positioned in a space between the unit 
housing 4 and the motor housing 41 1 . 
[0101] As illustrated in Figure 18, a worm accom- 
modating portion 4d of the unit housing 4 rotatably sup- w 
ports the worm shaft 100 by a pair of slide bearings 
100b, 100c. The worm shaft 100, unlike the embodi- 
ment of Figures 1 through 8, is disconnected from the 
rotating shaft 80 of the motor 2. The worm shaft 1 00 is 
positioned substantially coaxially with the rotating shaft is 
80 of the motor 2 attached to the output unit 3. A sup- 
port for supporting one end of the worm accommodat- 
ing portion 4d, in other words, one end of the worm 
shaft 1 00, forms a mounting cylinder 4f for mounting the 
clutch housing 82 thereon. The fitting portion 82d of the 20 
clutch housing 82 is fitted on the mounting cylinder 4f in 
a manner disabling the rotation relative thereto. 
[0102] The worm shaft 100 is formed in one end 
surface thereof with a fitting hole 100a of a rectangular 
shape in cross section. Fitted into the fitting hole 1 00a is 25 
the fitting shaft 85c of the driven rotor 85 of the clutch 
81 . Therefore, the worm shaft 1 00 rotates integrally with 
the driven rotor 85. The cross-sectional shapes of fitting 
shaft 85c and the fitting hole 1 00c are not limited to be 
rectangular, but any shape such as a D-shape and so 30 
on may be employed as long as no relative rotation is 
produced between the worm shaft 100 and the driven 
rotor 85. 

[0103] As illustrated in Figure 17, the transmission 
plate 1 01 is made of a metal plate in a generally disc 35 
shape, and is mounted on the worm wheel 5 so as to 
hold the buffer member 6 therebetween. The transmis- 
sion plate 101 has three stopper pieces 101a which are 
bent to extend in the axial direction. When the transmis- 
sion plate 101 is mounted on the worm wheel 5, these 40 
stopper pieces 1 01 a are engaged with the slits 6c of the 
buffer member 6, respectively. Therefore, the rotation of 
the worm wheel 5 is transmitted to the transmission 
plate 1 01 through the buffer member 6, causing the 
transmission plate 1 01 to rotate integrally with the worm 45 
wheel 5. 

[0104] The transmission plate 1 01 has at the center 
thereof a fitting hole 1 01b of a cross shape in cross sec- 
tion into which an end portion of the output shaft 10 is 
fitted: Therefore, the rotation of the transmission plate so 

1 01 is directly transmitted to the output shaft 1 0. 
[0105] As illustrated in Figure 17, the plate cover 

102 covers the opening of the wheel accommodating 
portion 4a. The plate cover 1 02 has four caulking pieces 

1 02a on its outer peripheral edge. With the plate cover 55 
102 carried on the wheel accommodating portion 4a, 
the caulking pieces 102a are caulked on the outer 
peripheral face of the wheel accommodating portion 4a 



to fix the plate cover 1 02 on the wheel accommodating 
portion 4a. The plate cover 102 restricts axial move- 
ments of parts within the wheel accommodating portion 
4a. 

[0106] The driving apparatus 1 constructed as 
described above has substantially similar actions and 
effects to those of the driving apparatus 1 in the embod- 
iment of Figures 1 through 8. Particularly, in this embod- 
iment, the clutch 81 is positioned between the rotating 
. shaft 80 of the motor 2 and the worm shaft 100. A 
torque generated by the rotating shaft 80 and the worm 
shaft 100 coupled thereto through the clutch 81 is 
extremely smaller than a torque generated by the worm 
wheel 5. Therefore, a small load is applied to the clutch 
81 between the rotating shaft 80 and the worm shaft 
100. For this reason, the clutch 81 is not required to 
have a very high strength, so that the clutch 81 can be 
reduced in size by decreasing the strength required for 
the clutch 81. As a result, it is possible to reduce the 
size and cost of the driving apparatus 1 . 
[0107] The rotating shaft 80 and the worm shaft 100 
are coupled through the clutch 81, and are originally 
separated in the manufacturing steps of the driving 
apparatus 1. Therefore, for assembling the driving 
apparatus 1, the three separately managed units, i.e., 
the motor 2 with the rotating shaft 80, the output unit 3 
with the worm shaft 1 00, and the clutch 81 can be read- 
ily assembled. In addition, the management of these 
three units 2, 3, 81 is also facilitated. 
[0108] For assembling the driving apparatus 1, the 
clutch 81 is first mounted to the mounting cylinder 4f of 
the output unit 3, and the driven rotor 85 is fitted into the 
worm shaft 1 00. Next, the motor 2 is mounted to the out- 
put unit 3, and the rotating shaft 80 is fitted into the driv- 
ing rotor 83. When the motor 2 is coupled to the output 
unit 3, the rotating shaft 80 should be essentially posi- 
tioned coaxially with the worm shaft 1 00. Nevertheless, 
a slight misalignment may occur between the rotating 
shaft 80 and the worm shaft 1 00. 
[0109] In this embodiment, however, there is a 
slight gap existing between the inner peripheral face of 
the clutch housing 82 and the outer peripheral face of 
the driving rotor 83. This gap allows the driving rotor 83 
to move in the radial direction relative to the clutch hous- 
ing 82. Therefore, the misalignment between the rotat- 
ing shaft 80 and the worm shaft 1 00 is compensated for 
by the radial movement of the driving rotor 83 relative to 
the clutch housing 82. In other words, the clutch 81 also 
functions as a mechanism for compensating for the mis- 
alignment between the rotating shaft 80 and the worm 
shaft 1 00. Therefore, no dedicated feature need be sep- 
arately provided for compensating for such misalign- 
ment, thereby making it possible to reduce the cost of 
the driving apparatus 1. 

[01 1 0] The misalignment between the rotating shaft 
80 and the worm shaft 100 results from the fact that 
both shafts 80, 1 00 are separate parts. However, by 
allowing the misalignment between both shafts 80, 100 
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and compensating for the misalignment by means of the 
clutch 81, it is possible to prevent excessive force from 
being applied to both shafts 80, 100. This permits 
smooth rotation of both shafts 80, 100. 
[0111] Supposing that the rotating shaft 80 and the 5 
worm shaft 100 are formed along a single common 
shaft, bending force may be applied to the common 
shaft when the motor 2 is coupled to the output unit 3. 
This would not only make impossible smooth rotation of 
the common shaft but also burden a bearing which 10 
receives the common shaft. For this reason, a compli- 
cated bearing structure need be employed. In contrast, 
this embodiment, which has the rotating shaft 80 and 
the worm shaft 100 formed as separate parts, is free 
from such problem. 75 
[0112] The mounting cylinder 4f for supporting one 
end of the worm shaft 100 also serves as a member for 
fixing the clutch 81 to the output unit 3. Therefore, a 
dedicated member need not be provided for fixing the 
clutch 81 to the output unit 3, thus contributing to a 20 
reduction in the cost of the driving apparatus 1 . 
[0113] Since the clutch 81 is mounted to the mount- 
ing cylinder 4f for supporting the worm shaft 100, the 
clutch 81, more specifically, the driven rotor 85 can be 
readily positioned to be coaxial with the worm shaft 100, 25 
thereby avoiding misalignment between the driven rotor 
85 and the worm shaft 1 00. This results in prevention of 
strange noise and vibrations associated with the mis- 
alignment between the driven rotor 85 and the worm 
shaft 100. 30 
[01 14] The buffer member 6 made of rubber is pro- 
vided between the worm wheel 5 and the transmission 
plate 101. The elasticity of the buffer member 6 allows 
relative movements between the worm wheel 5 and the 
transmission plate 1 01 . For example, when the window- 35 
pane 250 (see Figure 8) is applied with a load, this pre- 
vents the load from being impulsively transmitted to 
respective parts comprising the output unit 3 and the 
motor 2. Particularly, the impulse is prevented from 
being applied to the teeth of the respective parts 5, 1 00 40 
comprising the worm gear mechanism, thereby ensur- 
ing smooth movements of these parts. 
[0115] Both ends of the roller 86 are tapered, so 
that both end faces of the roller 86 have a reduced area. 
Therefore, the contact areas of the roller 86 with the 45 
support washer 87 and the bottom plate 82b of the 
clutch housing 82 are smaller. This reduces a sliding 
resistance of the roller 86 to the support washer 87 and 
the bottom plate 82b, permits smooth movements of the 
clutch 8f /and reduces noise. 50 
[0116] Alternatively, the clutch 50 illustrated in Fig- 
ure 9 may be located between the rotating shaft 80 and 
the worm shaft 100, instead of the clutch 81 of this 
embodiment. 

55 

Seventh Embodiment 

[0117] Next, a seventh embodiment of the present 



invention will be described with reference to Figures 23 
and 24. This embodiment is an example of modifica- 
tions to the embodiment of Figures 1 7 through 22. Spe- 
cifically, as illustrated in Figures 23 and 24, a clutch 81 
of this embodiment comprises a support ring 116 made 
of resin as a restriction plate, instead of the support 
washer 87 illustrated in Figure 19. The support ring 116 
is press fitted into the clutch housing 82 from the open- 
ing of the clutch housing 82, and fixed therein. With the 
support ring 1 1 6, the driving rotor 83, the driven rotor 
. 85, the ball 84 and the rollers 86 are held in the clutch 
housing 82. Particularly, the rollers 86 are restricted in 
axial movements by the restriction plate, i.e., the bottom 
plate 82b and the support ring 1 1 6. Since the support 
ring 1 16 is made of a resin material, sliding noise gen- 
erated between the rollers 86 and the support ring 116 
is suppressed, as compared with that made of metal. 
[01 18] In the embodiment of Figures 1 through 8, at 
least one of the two members for restricting axial move- 
ments of the rollers 14, i.e., the washer 15 and the cap 
1 6 may be formed of a resin material. Similarly, in the 
embodiment of Figures 9 through 1 3, at least one of the 
two members for restricting axial movements of the roll- 
ers 54, i.e., the washer 55 and the bottom plate 51b of 
the clutch housing 51 may be formed of a resin material. 

Eighth Embodiment 

[0119] Next, an eighth embodiment of the present 
invention will be described with reference to Figure 25. 
This embodiment is an example of modifications to the 
embodiment of Figures 17 through 22. Specifically, as 
illustrated in Figure 25, a restriction face 95c of a driven 
engagement body 95 in this embodiment is planar 
rather than V-shaped. Such a planar restriction face 
may also be applied to the restriction face 41c . of the 
driven rotor 12 illustrated in Figure. 3, and to the restric- 
tion face 71c of the driven rotor 53 illustrated in Figure 9. 

Ninth Embodiment 

[0120] Next, a ninth embodiment of the present 
invention will be described with reference to Figures 
26(a) and 26(b). This embodiment is an example of 
modifications to the embodiment of Figures 17 through 
22. Specifically, as illustrated in Figures 26(a) and 26(b), 
a clutch 81 of this embodiment uses balls 1 1 9 as rolling 
bodies functioning as lock members, instead of the 
cylindrical rollers 86 illustrated in Figure 19. Also, in the 
clutch 81 of this embodiment, the support ring 116 
made of resin, illustrated in Figure 23, is used, and a 
restriction face 95c of the driven engagement body 95 is 
planar, similar to the embodiment of Figure 25. How- 
ever, the support washer 87 illustrated in Figure 1 9 may 
be used, or the restriction face 95c may be formed in a 
V-shape. 

[0121] The ball 119 is in point contact with the 
clutch housing 82 and the support ring 116. Therefore, 
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contact areas of the ball 119 to the clutch housing 82 
and the support ring 116 are smaller. This reduces a 
sliding resistance of the ball 119 to the clutch housing 
82 and the support ring 1 1 6 to reduce noise therebe- 
tween. 5 

[0122] The balls 119 may be the same parts as 
balls 84 for receiving the driven rotor 85. In this way, the 
parts can be commonly used to contribute to a reduc- 
tion in the manufacturing cost. 

[0123] me roiiers 14 iiiustraied in Figure 1, or the 10 
rollers 54 illustrated In Figure 54 may be replaced with 
balls. 

Tenth Embodiment 

15 

[0124] Next, a tenth embodiment of the present 
invention will be described with reference to Figures 27 
through 37, centered on differences with the embodi- 
ment of Figures 17 through 22. Members equivalent to 
those in the embodiment of Figures 1 7 through 22 are 20 
designated the same reference numerals. 
[0125] As illustrated in Figures 27 and 28, while a 
motor 2 in this embodiment is basically the same as the 
motor illustrated in Figure 1 8, a brush holder 41 6 is pro- 
vided with an extension 416a which extends outward 25 
from the motor housing 41 1 . The extension 41 6a is pro- 
vided with a power supply unit 416b. A current from an 
externa! power supply (not shown) is supplied to an 
armature 414 through the power supply unit 416b, a 
brush 41 7 and a commutator 41 5. 30 
[0126] As illustrated in Figure 30, while a clutch 81 
in this embodiment is basically the same as the clutch 
81 illustrated in Figure 19, a clutch housing 82 made of 
metal has multiple splines 82e, which axially extend, on 
the inner peripheral face thereof near an opening. The 35 
clutch 81 also has a support ring 427 substantially sim- 
ilar to the support ring 1 16 made of resin, illustrated in 
Figure 23. The support ring 427 as a restriction plate 
has its outer periphery in a polygonal shape, more spe- 
cifically, in an equilateral octadecagonal shape. 40 
[0127] As illustrated in Figures 30 and 31, buffer 
members 96, made of rubber or the like, are attached 
on both circumferential sides of each of driving engage- 
ment bodies 91a. A face of the buffer member 96 oppo- 
site to a first side face 95a of a driven engagement body 45 
95 functions as a first side face 92a of the driving 
engagement body 91 a. A face of the buffer member 96 
opposite to a second side face 95b of the driven 
engagement body 95 functions as a second side face 
92b of the driving engagement body 91a. The width of so 
each driving engagement body 91a in the circumferen- 
tial direction, in other words, the spacing between the 
first side face 92a and the second side face 92b in the 
circumferential direction is the same as that of the driv- 
ing engagement body 91 a in Figure 20. 55 
[0128] Buffer members 97 made of rubber are 
attached on both circumferential sides of each arcuate 
wall 91 of the drive rotor 83. Faces of both buffer mem- 



bers 97 opposing each other, with a rotor 86 held there- 
between, function as a first side face 94a of the arcuate 
wall 91 and a second side face 94b of the arcuate wall 
91. A notch 94 is defined between the first and the sec- 
ond side face 94a, 94b which oppose each other. The 
width of the notch 94 in the circumferential direction is 
the same as that of the notch 94 illustrated in Figure 20. 
[0129] Figures 33(a) and 33(b) are views corre- 
sponding to Figures 21(a) and 21(b), respectively. In 
Figures 33(a) and 33(b), as is the case of Figures 21 (a) 
and 21(b), the driving rotor 83 rotates in the clockwise 
direction or in the counterclockwise direction to maintain 
the rollers 86 in the free state, thereby allowing the 
driven rotor 85 to rotate. In this event, the driving 
engagement body 91a collides with the driven engage- 
ment body 95 through the buffer member 96, while the 
arcuate wall 91 collides with the roller 86 through the 
buffer member 97. Therefore, noise and impulse gener- 
ated to the accompaniment of the collision are relieved. 
[0130] Figures 34(a) and 34(b) are views corre- 
sponding to Figures 22(a) and 22(b), respectively. In 
Figures 34(a) and 34(b), as is the case of Rgures 22(a) 
and 22(b), when the driven rotor 85 itself rotates in the 
counterclockwise direction or in the clockwise direction, 
the roller 86 transits to the lock state to block the rotation 
of the driven rotor 85 relative to the clutch housing 82. 
[0131] Figure 35(a) illustrates the operation of the 
roller 86 when it transits from the lock state illustrated in 
Figure 34(a) to the free state, resulting from the rotation 
of the driving rotor 83 in the clockwise direction. Figure 
35(b) illustrates the, operation of the roller 86 when it 
transits from the lock state illustrated in Figure 34(b) to 
the free state, resulting from the rotation of the driving 
rotor 83 in the counterclockwise direction. Figure 36(a) 
illustrates the operation of the roller 86 when it transits 
from the lock state illustrated in Figure 34(a) to the free 
state, resulting from the rotation of the driven rotor 83 in 
the counterclockwise direction. Figure 36(b) illustrates 
the operation of the roller 86 when it transits from the 
lock state illustrated in Figure 34(b) to the free state, 
resulting from the rotation of the driving rotor 83 in the 
clockwise direction. Description on the operation 
involved in the transition of the roller 86 from the rock 
state to the free state, illustrated in these figures, which 
have been made in the embodiment of Rgures 17 
through 22, is therefore omitted here. 
[0132] During the foregoing transition of the roller 
86 from the lock state to the free state, the driving 
engagement body 91a collides with the driven engage- 
ment body 95 through the buffer member 96, while the 
arcuate wail 91 collides with the roller 86 through the 
buffer member 97. Therefore, noise and impulse gener- 
ated to the accompaniment of the collision are relieved. 
[0133] Next, the output unit 3 will be described. As 
illustrated in Figures 27 and 28, the output unit 3 com- 
prises a unit housing 441, a worm shaft 100, a worm 
wheel 443, a helical gear 442, a buffer member 444, an 
end plate 445, a cover 446, and an output shaft 1 0. The 
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worm shaft 100, the worm wheel 443 and the helical 
gear 442 comprise a worm gear mechanism which 
functions as a decelerating mechanism and a torque 
amplifying mechanism. 

[0134] As illustrated in Figures 27, 28 and 37, the 5 
unit housing 441 has a fitting cylinder 451 in a flat cylin- 
drical shape which fits into the open end of the motor 
housing 41 1 . The fitting cylinder 451 is inserted into the 
open end of the motor housing 41 1 to fix the output unit 
3 to the motor 2. The fitting cylinder 451 has a groove w 
451a on its outer peripheral face for engagement with 
the extension 41 6a of the motor 2. When the output unit 
3 is fixed to the motor 2, the clutch 81 is located inside 
the fitting cylinder 451 . 

[0135] As illustrated in Figures 28 and 32, the worm 75 
shaft 1 00 is rotatably supported by the unit housing 441 
so as to be positioned substantially coaxially with the 
rotating shaft 80 of the motor 2 attached to the output 
unit 3. The unit housing 441 comprises a closed sup- 
porting cylinder 452 for supporting a distal end (the left- 20 
hand end in Figure 28) of the worm shaft 100, and 
amounting cylinder 457 for supporting a proximal end of 
the worm shaft 100. The supporting cylinder 452 and 
the mounting cylinder 457 are located on the same axis. 
The supporting cylinder 452 and the mounting cylinder 25 
457 support the worm shaft 1 00 through slide bearings 
100c, 100b, respectively. As illustrated in Figure 37, the 
mounting cylinder 457 is located within the fitting cylin- 
der 451. 

[0136] The mounting cylinder 457 as a support for 30 
supporting the proximal end of the worm shaft 1 00 func- 
tions for mounting the clutch housing 82. Specifically, as 
illustrated in Figure 37, the mounting cylinder 457 has 
an outer diameter corresponding to the inner diameter 
of the clutch housing 82. On the outer peripheral face of 35 
the mounting cylinder 457, multiple splines 457a are 
formed for engagement with the splines 82d (see Rgure 
30) of the clutch housing 82. Both splines 82e, 457a are 
engaged with each other to mount the clutch housing 82 
to the mounting cylinder 457 in a manner disabling the 40 
rotation. 

[0137] As illustrated in Figures 27 through 29, the 
unit housing 441 comprises a first accommodating por- 
tion 454 for accommodating the worm wheel 443, and a 
second accommodating portion 453 for accommodating 45 
the helical gear 442. The accommodating portions 454, 
453 are each formed generally in a closed cylinder, and 
are positioned on opposite sides to each other with 
respect to the worm shaft 100 interposed therebetween. 
Both the accommodating portions 454, 453 have inner so 
spaces in communication with each other. The helical 
gear 442 has a diameter larger than that of the worm 
wheel 443, and the second accommodating portion 453 
has a diameter larger than that of the first accommodat- 
ing portion 454 in accordance with the difference in 55 
diameter. 

[0138] The supporting cylinder 454a is implanted 
on the inner bottom of the first accommodating portion 



454. The supporting cylinder 454a has an attachment 
hole 454b for attaching the cover 446 thereto. The worm 
wheel 443 is made of a resin material, and is divided 
into a first gear 458 and a second gear 459 at an inter- 
mediate location in the axial direction. Both gears 458, 
459 are helical gears formed integrally with each other. 
The first gear 458 is slightly larger in diameter than the 
second gear 459. The worm wheel 443 has a shaft hole 
443a. The supporting cylinder 454a is fitted into the 
shaft hole 443a to rotatably support the worm wheel 

443 by the supporting cylinder 454a in the first accom- 
modating portion 454. In this event, the first gear 458 is 
meshed with the spiral teeth 100d of the worm shaft 
100. 

[0139] The supporting cylinder 453a is implanted 
on the inner bottom of the second accommodating por- 
tion 453. The supporting cylinder 453a has a shaft hole 
453b for rotatably supporting the output shaft 10. The 
helical gear 442 is made of a resin material, and 
includes a gear wheel 461 comprised of a cylindrical 
body and an annular bottom plate, and a cylindrical 
body 462 extending from the bottom plate of the gear 
wheel 461. The supporting cylinder 453a is fitted into 
the shaft hole 462a of the cylindrical body 462 to rotata- 
bly support the helical gear 442 by the supporting cylin- 
der 453a in the second accommodating portion 453. In 
this event, teeth 463 formed around the outer periphery 
of the gearwheel 461 are meshed with the second gear 
459 of the worm wheel 443. On the inner side of the 
gearwheel 461 , three radially extending stopper protru- 
sions 442b are formed at equal angular intervals (120°). 
[0140] The buffer member 444, which is made of 
rubber, is located in the gear wheel 461. The buffer 
member 444 includes six fan-shaped rubber segments 
466 arranged at equal angular intervals (60°), and elon- 
gated coupling rubbers 467 for coupling adjacent rubber 
segments 466 to each other, and is generally has an 
annular shape. A slit 444a extending in a radial direction 
is formed between two adjacent rubber segments 466. 
The buffer member 444 is formed with a shaft hole 444b 
at the center thereof. The three slits 444a arranged at 
angular intervals of 120° are engaged with the three 
stopper protrusions 442b to mount the buffer member 

444 in the helical gear 442 for rotation integral therewith. 
[0141] The end plate 445, which is made of a gen- 
erally disc-shaped resin material, is mounted on the hel- 
ical gear 442 such that the buffer member 444 is held 
therebetween. On a lower face of the end plate 445 
three radially extending stopper protrusions 445a are 
formed at equal angular intervals (120°). When the end 
plate 445 is mounted on the helical gear 442, these 
stopper protrusions 445a are engaged with the remain- 
ing slits 444a which are not engaged with the stopper 
protrusions 442b of the helical gear 442. Thus, the rota- 
tion of the helical gear 442 is transmitted to the end 
plate 445 through the buffer member 444, so that the 
end plate 445 rotates integrally with the helical gear 
442. 
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[0142] The coupling cylinder 445b extends down- 
ward from the center of the end plate 445. The coupling 
cylinder 445b is inserted into the shaft hole 444b of the 
buffer member 444, with its distal end fitted into the 
shaft hole 462a of the helical gear 442. The coupling 5 
cylinder 445b has a fitting hole 445c of a cross shape in 
cross section. 

[0143] The output shaft 10 is inserted into the sup- 
porting cylinder 453a of the second accommodating 
portion 4c*3 from the bottom of tne unit housing 441, io 
with its upper end protruding upward from the support- 
ing cylinder 453a. The upper end of the output shaft 10 
is inserted into the fitting hole 445c. Thus, the output 
shaft 10 rotates integrally with the end plate 445. On an 
upper end face of the output shaft 10, an attachment 15 
hole 1 0b is formed for attaching the cover 446 thereto. 
On the other hand, a portion of the output shaft 10 pro- 
truding outward from the unit housing 441 is formed with 
the gear 10a, as described above. The gear 10a is 
meshed with the fan-shaped gear 270a of the lifting 20 
mechanism 270 (see Figure 8). 

[0144] The cover 446, which is made of a metal 
plate, is mounted on the unit housing 441 so as to cover 
openings of the first accommodating portion 454 and 
the second accommodating portion 453. The cover 446 25 
comprises two bosses 446a, 446b. These bosses 446a, 
446b are fitted into the attachment hole 1 0b of the out- 
put shaft 10 and the attachment hole 454b of the sup- 
porting cylinder 454a to position the cover 446 with 
respect to the unit housing 441. By attaching the cover 30 
446 on the unit housing 441 , parts within the unit hous- 
ing 441 are restricted in axial movements. 
[0145] The driving apparatus 1 constructed as 
described above has substantially similar actions and 
effects to the driving apparatus 1 in the embodiment of 35 
Figures 1 7 through 22. Particularly, in this embodiment, 
the driving rotor 83 is provided with the buffer members 
96, 97. Therefore, the driving engagement body 91 a 
collides with the driven rotor 95 through the buffer mem- 
ber 96, while the arcuate wall 91 collides with the roller 40 
86 through the buffer member 97. This relieves noise 
and impulse which are generated to the accompani- 
ment of the collision. 

[0146] The clutch housing 82 and the mounting cyl- 
inder 457 have the splines 82e, 457a, respectively. 45 
Engagement of both splines 82e, 457e with each other 
prevents the rotation of the clutch housing 82 relative to 
the mounting cylinder 457, i.e., the unit housing 441 
without fail. 

[0147] " Alternatively, an elastic material other than 50 
rubber, for example, aspring may be used forthe buffer 
members 96, 97. 

Eleventh Embodiment 

55 

[0148] Next, an eleventh embodiment of the 
present invention will be described, with reference to 
Figure 38. This embodiment shows an example of mod- 



ifications to the embodiment of Figures 27 through 37. 
Specifically, as illustrated in Figure 38, in this embodi- 
ment, the entire driving rotor 83 is formed of a material 
which can relieve an impulse associated with a collision. 
As such a material, a mixture of a resin material and a 
rubber material is preferred. 

Twelfth Embodiment 

[0149] Next, a twelfth embodiment of the present 
invention will be described with reference to Figure 39. 
This embodiment is an example of modifications to the 
embodiment of Figures 27 through 37. Specifically, as 
illustrated in Figure 39, in this embodiment, buffer mem- 
bers 98 made of rubber or the like are provided for the 
driven rotor 85 rather than the driving rotor 83. More 
specifically, the buffer members 98 are located on both 
circumferential sides of each driven engagement body 
95. In this case, a face of the buffer member 98 opposite 
to the first side face 92a of the driving engagement body 
91a functions as the first side face 95a of the driven 
engagement body 95. A face of the buffer member 98 
opposite to the second side face 92b of the driving 
engagement face 91 a functions as the second side face 
95b of the driven engagement body 95. 
[0150] Similar to the embodiment of Figure 38, the 
entire driven rotor 85 may be formed of a mixture of a 
resin material and a rubber material. 

Thirteenth Embodiment 

[01 51 ] Next, a thirteenth embodiment of the present 
invention will be described with reference to Figures 40 
through 43. This embodiment shows a further example 
of modifications to the clutch. A driving apparatus, to 
which the clutch of this embodiment is applied, may be 
any of the aforementioned driving apparatus illustrated 
in the embodiments of Figures 1 7 through 22 or Figures 
27 through 37. Therefore, parts other than the clutch are 
indicated with the reference numerals used in the 
embodiments of Figures 17 through 22 or Figures 27 
through 37. 

[0152] As illustrated in Figures 40 and 41 , a clutch 
200 of this embodiment basically has the same struc- 
ture as the clutch 81 illustrated in Figure 19 or 30. Spe- 
cifically, the clutch 200 comprises a clutch housing 201 , 
a driving rotor 202, a ball 203, a driven rotor 204, a plu- 
rality (three in this embodiment) of cylindrical rollers 
205, and a support member 206. The driving rotor 202, 
the ball 203, the driven rotor 204, the rollers 205 and the 
support member 206 are assembled into the clutch 
housing 201 in such a manner that they cannot be 
removed. Then, the driving apparatus is assembled 
using the clutch 200 previously assembled as a single 
unit 

[0153] As illustrated in Figure 41, the clutch 200 is 
fitted into the unit housing 4 or 441, in a manner disa- 
bling the rotation relative to it, such that the rotating 
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shaft 80 of the motor 2 is coupled to the worm shaft 100. 
However, the clutch 200 may be attached to the motor 2, 
preferably, to the brush holder 416 (see Rgure 18 or 
28). However, the brush holder 416 must be formed 
such that the clutch 200 is fitted into the brush holder 
416. 

[0154] As illustrated in Figures 40 and 41 , the clutch 
housing 201, which is made of a metal material, com- 
prises a cylindrical body 201 a, and annular lid plates 
201b, 20ic located on openings at both ends of the 
cylindrical body 201a. The lid plates 201b, 201c are 
formed, for example, by bending both ends of the cylin- 
drical body 201a toward the inside, for restricting axial 
movements of parts within the clutch housing 201 . 
[0155] The driving rotor 202, which is formed of a 
resin material, comprises a fitting cylinder 210 which 
protrudes outwardly from the lid plate 201 b of the clutch 
housing 201. The fitting cylinder 210 has a fitting hole 
210a into which the fitting portion 80a of the rotating 
shaft 80 is fitted. Therefore, the driving rotor 202 is cou- 
pled to the rotating shaft 80 for rotation integral there- 
with. The driving rotor 202 further comprises a plurality 
(three in this embodiment) of driving engagement bod- 
ies 21 1 which are arranged at equal angular intervals. 
Each of the driving engagement bodies 21 1 generally 
has a fan-shape, and has a first side face 211a and a 
second side face 21 1b functioning as a driving engage- 
ment face and a pressing face on both circumferential 
sides. A slight gap is formed between the outer periph- 
eral faces of the driving engagement bodies 211 and 
the inner peripheral face of the clutch housing 201 . 
[0156] Each of the driving engagement bodies 21 1 
has a first convex limb 212 and a second convex limb 
213 respectively extending in the circumferential direc- 
tion on both faces opposite to both lid plates 201b, 201c 
of the clutch housing 201 . Each of the driving engage- 
ment bodies 211 also has a third convex limb 214 
extending in the circumferential direction on its outer 
peripheral face. In each of the driving engagement bod- 
ies 21 1 , only the first convex limb 212 is in contact with 
the lid plate 201b, and only the third convex limb 214 is 
in contact with the inner peripheral face of the clutch 
housing 201. Therefore, a sliding resistance between 
the driving rotor 202 and the clutch housing 201 is 
small. It should be noted that the first and third convex 
limbs 212, 214 may not be necessarily in contact with 
the clutch housing 201. 

[0157] The ball 203, which is made of metal, is held 
in a holding hole 202a formed in the driving rotor 202. 
[0158]- -'The driven rotor 204, which is made of a 
metal material, is overlain on the driving rotor 202 for 
rotation relative to the driving rotor 202. The driven rotor 
204 has a plurality (three in this embodiment) of gener- 
ally fan-shaped driven engagement bodies 220 which 
are arranged at equal angular intervals. Each of the 
driven engagement bodies 220 is located between two 
adjacent driving engagement bodies 211. The driven 
rotor 204 is in contact with the ball 203. The ball 203 



permits smooth relative rotation between the driven 
rotor 204 and the driving rotor 202. The driven rotor 204 
further has a fitting shaft 221 which protrudes outwardly 
from the lid plate 201c of the clutch housing 201 . The fit- 

5 ting shaft 221 is fitted into the fitting hole 100a of the 
worm shaft 100 such that the worm shaft 100 rotates 
integrally with the driven rotor 204. It should be noted 
that the driven rotor 204 may be formed integrally with 
the worm shaft 100. 

io [0159] Each of the driven engagement bodies 220 
has a first side face 220a opposite to the first side face 
21 1 a of the driving engagement body 21 1 , and a sec- 
ond side face 220b opposite to the second side face 
21 1 b of the driving engagement body 21 1 . The first side 

15 face 220a and the second side face 220b function as 
driven engagement faces. Each of the driven engage- 
ment bodies 220 further has a planar restriction face 
220c opposite to the inner peripheral face of the clutch 
housing 201 . 

20 [0160] The rollers 205 as rolling bodies, which are 
made of a metal material, are located between the 
restriction faces 220c and the inner peripheral face of 
the clutch housing 201 between two adjacent driving 
engagement bodies 21 1 . The rollers 205 extend in par- 

25 allei with the axis of the driving rotor 202. The rollers 
205 function as lock members. 

[0161] The support member 206, which is made of 
a resin material, comprises a ring plate 225 positioned 
between the lid plate 201 c of the clutch housing 201 and 
30 the driving engagement body 21 1 , and three roller sup- 
ports 226 axially extending from the ring plate 225 to 
rotatably hold the rollers 205. The roller supports 226 
are arranged on the ring plate 225 at equal angular 
intervals. 

35 [0162] In the driving engagement body 211, only 
the second convex limb 213 is in contact with the ring 
plate 225. Therefore, a sliding resistance between the 
driving rotor 202 and the ring plate 225 is small. The. 
ring plate 225 has an annular convex limb 225a on a 

40 face opposite to the lid plate 201c of the clutch housing 
201 . In the ring plate 225, only the convex limb 225a is 
in contact with the lid plate 201c. Therefore, a sliding 
resistance between the ring plate 225 and the clutch 
housing 201 is small. These convex limbs 213, 225a 

45 . may not be necessarily in contact with the opposing 
members 225, 201 c. 

[0163] As illustrated in Figures 40 and 42, each of 
the roller supports 226 comprises a pair of holding 
plates 227 axially extending from the ring plate 225 and 

50 positioned at predetermined intervals in the circumfer- 
ential direction, and a coupler 228 for coupling ends of 
both holding plates 227 to each other. The interval 
between both holding plates 227 is slightly larger than 
the diameter of the rollers 205, so that the rollers 205 

55 are rotatably held between both holding plates 227. The 
roller 205 have smaller diameter portions 205a at both 
ends. The smaller diameter portions 205a may be 
tapered just like both ends of the roller 86 illustrated in 
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Figure 19 or 30. The ring plate 225 has a holder 225b 
for rotatably holding one of the smaller diameter por- 
tions 205a, while the coupler 228 has a holder 228a for 
rotatably holding the other smaller diameter portion 
205a. The distance between both holders 225b, 228a is 5 
slightly larger than the axial length of the rollers 205. 
The rollers 205 are slightly axiaily movable between 
both the holders 225b, 228a. The coupler 228 also has 
a convex limb 228b extending in the circumferential 
direction on a face opposite to the ltd plate 201b of The iq 
clutch housing 201. As illustrated in Figure 41, in the 
coupler 228, only the convex limb 228b is in contact with 
the lid plate 201b. Therefore, a sliding resistance 
between the coupler 228 and the clutch housing 201 is 
small. The convex limb 228b may not be necessarily in ia 
contact with the lid plate 201 b. 

[0164] The support member 206 is rotatable rela- 
tive to the clutch housing 201 with the three rollers 205 
held at equal angular intervals. The rollers 205 may only 
be restricted in movement in the circumferential direc- 20 
tion of the support member 206, so that its movement in 
the radial direction of the support member 206 may be 
allowed. 

[0165J As illustrated in Figure 43(a), as the driving 
rotor 202 rotates in the clockwise direction, the first side 25 
face 21 1 a of the driving engagement body 221 comes in 
contact with the first side face 220a of the driven 
engagement body 220 and the roller support 226. On 
the other hand, though not shown, as the driving rotor 
202 rotates in the counterclockwise direction, the sec- 30 
ond side face 21 1 b of the driving engagement body 21 1 
comes in contact with the second side face 220b of the 
driven engagement body 220 and the roller support 
226. In this event, as has been explained also with ref- 
erence to Figures 33(a) and 33(b), the roller 205 is 35 
brought into a state in which it is not held between the 
inner peripheral face of the clutch housing 201 and the 
restriction face 220c of the driven engagement body 
220, i.e., in the free state. Thus, the driven rotor 204 can 
rotate relative to the clutch housing 201, as it is pressed 40 
by the driving rotor 202. Likewise, the support member 
206 rotates relative to the clutch housing 201 as it is 
pressed by the driving engagement body 21 1 . The three 
rollers 205 held by the support member 206 circulate 
about the axial center of the driving rotor 202 while their 45 
relative positional relationship is held. 
[0166] As illustrated in Figure 43(b), as the driven 
rotor 204 itself rotates in the clockwise direction, the 
restriction face 220c moves toward the roller 205 such 
that tne~roller 205 is held between the restriction face so 
220c and the inner peripheral face of the clutch housing 
201. Though not particularly shown, the same is true 
when the driven rotor 204 itself rotates in the counter- 
clockwise direction. In this way, when the driven rotor 
204 itself rotates, the roller 205 is brought into the lock 55 
state, as has been explained also with reference to Fig- 
ures 34(a) and 34(b). Therefore, the rotation of the 
driven rotor 204 relative to the clutch housing 201, in 



other words, the unit housing 4 or 441 is blocked. 
[0167] Since the operation when the roller 205 tran- 
sits from the lock state to the free state is substantially 
similar to the operation explained with reference to Fig- 
ures 35(a), 35(b), 36(a) and 36(b), explanation thereon 
is omitted. 

[0168] As described above in detail, in this embodi- 
ment, the clutch 200 is previously assembled as a single 
unit, and the driving apparatus is assembled using the 
clutch 200 as a unit item. For this reason, the assembly 
of the driving apparatus can be facilitated, and the 
clutch 200 is readily managed. 

[01 69] Vibrations produced in the clutch 200 can be 
suppressed by the unit housing 4 or 441 which sur- 
rounds the clutch 200. In addition, if a buffer member 
such as rubber is provided between the clutch 200 and 
the unit housing 4 or 441, the vibrations of the clutch 
200 can be more effectively suppressed. 
[01 70] The clutch 200 comprises the support mem- 
ber 206 for holding the relative positional relationship 
between the plurality of rollers 205. Therefore, the roll- 
ers 205 are maintained constant in their positional rela- 
tionship in ail states including the free state, so that they 
will never tremble in the clutch housing 201. This 
ensures the transition of the rollers 205 from the free 
state to the lock state and the reverse transition, and 
prevents strange noise and vibration from occurring 
associated with the trembling. 

[0171] The convex limbs 212, 213, 214 minimize 
the contact areas of the driving rotor 202 to the clutch 
housing 201 and the support member 206. Also, the 
convex limbs 225a, 228b minimize the contact area of 
the support member 206 to the clutch housing 201. 
Therefore, the. driving rotor 202 and the support mem- 
ber 206 can smoothly move with a small sliding resist- 
ance to the respective. members opposing thereto. 

Fourteenth Embodiment 

[0172] Next, a fourteenth embodiment of the 
present invention will be described with reference to 
Figure 44. This embodiment is an example of modifica- 
tions to the clutch 200 in the embodiment of Figures 40 
through 43. Specifically, as illustrated in Figure 44, in 
this embodiment, the clutch housing 201 comprises a 
support cylinder 230 extending toward the motor 2. A 
bearing 231 is mounted to the support cylinder 230 for 
rotatably supporting the rotating shaft 80 of the motor 2. 
The bearing 231 is a radial bearing comprised of a slide 
bearing or a ball-and-roller bearing. By thus construct- 
ing, the bearing 41 8 (see Figure 1 8 or 28) located in the 
brush holder 41 6 of the motor 2can be omitted. 

Fifteenth Embodiment 

[0173] Next, a fifteenth embodiment of the present 
invention will be described with reference to Figure 45. 
This embodiment is an example of modifications to the 
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clutch 200 in the embodiment of Figures 40 through 43. 
Specifically, as illustrated in Figure 45, in this embodi- 
ment, the clutch housing 201 comprises a support cylin- 
der 232 for mounting a slide bearing 1 00b for supporting 
one end of the worm shaft 100. The support cylinder 5 

232 is press fitted into an insertion hole formed in the 
unit housing 4 or 441 for inserting the worm shaft 100 
thereinto. 

[0174] A clearance between the slide bearing 100b 
and the worm shaft 100 is extremely small. For this rea- w 
son, when the slide bearing 1 00b has been mounted to 
the unit housing 4 or 441 , it is difficult to perform a work 
for mounting the worm shaft 1 00 to the unit housing 4 or 
441 such that it is inserted into the slide bearing 100b. 
However, when the slide bearing 100b has been 15 
mounted to the clutch housing 201 , the worm shaft 1 00 
can be readily inserted into the insertion hole of the unit 
housing 4 or 441. Moreover, since the slide bearing 
100b has been previously assembled as a component 
of the clutch 200, the assembling work for the driving 20 
apparatus is facilitated as compared with the case 
where the slide bearing 100b alone is mounted to the 
unit housing 4 or 441. 

Sixteenth Embodiment 25 

[0175] Next, a sixteenth embodiment of the present 
invention will be described with reference to Figure 46. 
This embodiment is a combination of the embodiment of 
Figure 44 with the embodiment of Rgure 45. Specrfi- 30 
cally, as illustrated in Rgure 46, a clutch housing 201 of 
this embodiment comprises a support cylinder 230 for 
supporting the bearing 231 , and a support cylinder 232 
for supporting the bearing 1 00b. 

35 

Seventeenth Embodiment 

[0176] Next, the seventeenth embodiment will be 
described with reference to Figure 47. This embodiment 
is an example of modifications to the embodiment of 40 
Rgure 44. Specifically, as illustrated in Figure 47, in this 
embodiment, the bearing 231 for supporting the rotating 
shaft 80 is formed integrally with the support member 
206. The support member 206 has a coupling cylinder 

233 which extends from an end of the roller support 226 45 
to surround the fitting cylinder 210 of the driving rotor 
202. The bearing 231 is connected to the coupling cyl- 
inder 233. In this way, the number of parts can be 
reduced to result in a reduction in the cost 

50 

Eighteenth Embodiment 

[0177] Next, a eighteenth embodiment of the 
present invention will be described with reference to 
Rgure 48. This embodiment is an example of modifica- 55 
tions to the embodiment of Rgure 45. Specifically, as 
illustrated in Rgure 48, in this embodiment, the bearing 
100b for supporting the worm shaft 100 is formed inte- 



grally with the support member 206. The bearing 100b 
extends from the ring plate 225 of the support member 
206. In this way, the number of parts can be reduced to 
result in a reduction in the cost. 

Nineteenth Embodiment 

[0178] Next, a nineteenth embodiment of the 
present invention will be described with reference to 
Figures 49 through 51. This embodiment is a further 
example of modifications to the clutch. A driving appara- 
tus to which the clutch of this embodiment is applied 
may be any of the driving apparatus illustrated in the 
aforementioned embodiments of Figures 17 through 22 
or Figures 27 through 37. Therefore, parts other than 
the clutch are indicated by the reference numerals used 
in the embodiments of Figures 1 through 28. 
[0179] Any of the clutches in the respective embod- 
iments in Figures 1 through 48 described above hold 
the rollers (lock members) in the radial direction of the 
clutch and thereby bring them into the lock state. In con- 
tract, the clutch of this embodiment holds the balls (lock 
members) in the axial direction of the clutch and thereby 
brings them into the lock state. 

[0180] As illustrated in Rgures 49 and 50, a clutch 
300 of this embodiment comprises a clutch housing 
301 , a driving rotor 302, a driven rotor 303, and a plural- 
ity (three in this embodiment) of balls 304. The driving 
rotor 302, the driven rotor 303 and the balls 304 are 
assembled into the clutch housing 301 in such a man- 
ner that they cannot be removed therefrom. Then, the 
driving apparatus is assembled using the clutch 300 
which has been previously assembled as a single unit. 
[0181] As illustrated in Rgure 50, the clutch 300 is 
fixed to the unit housing 4 or 441 in a manner disabling 
the rotation relative to it to couple the rotating shaft 80 of 
the motor 2 to the worm shaft 100. However, the clutch 

300 may be attached to the motor 2, preferably to the 
brush holder 41 6 (see Rgure 1 8 or 28). 

[01 82] As illustrated in Rgures 49 and 50, the clutch 
housing 301 , which is made of a metal material, com- 
prises a cylindrical body 301a, annular lid plates 301b, 
301c located at openings on both ends of the cylindrical 
body 301a, and a mounting cylinder 301 d extending 
from the lid plate 301c. The lid plates 301b. 301c are 
formed, for example, by bending both ends of the cylin- 
drical body 301a toward the inside, for restricting axial 
movements of parts within the clutch housing 301. The 
mounting cylinder 301 d is fitted into the unit housing 4 
or 441. 

[0183] The driving rotor 302, which is formed of a 
resin material and in a generally disc-shape, comprises 
a fitting shaft 310 protruding outward from the lid plate 

301 b of the clutch housing 301 . The fitting shaft 310 is 
fitted into a hole 80b which is formed at a distal end of 
the rotating shaft 80. Therefore, the driving rotor 302 is 
coupled to the rotating shaft 80 for rotation integral 
therewith. The driving rotor 302 further comprises a plu- 
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rality (three in this embodiment) of driving engagement 
bodies 31 1 arranged at equal angular intervals. Each of 
the driving engagement bodies 31 1 generally has a fan 
shape, and has a first side face 31 1 a and second side 
face 31 lb on both circumferential sides. A slight gap is 5 
formed between the outer peripheral faces of the driving 
engagement bodies 31 1 and the inner peripheral face of 
the clutch housing 301 . 

[0184] Each of the driving engagement bodies 31 1 
has an accommodating hole 312 ar its circumferential w 
intermediate location. The ball 304 as a rolling body is 
located in the accommodating hole 312. The bail 304 
functions as a lock member. 

[0185] The driven rotor 303, which is formed of a 
resin material and in a generally disc shape, is over- is 
lapped with the driving rotor 302 for rotation relative to 
the driving rotor 302. The driven rotor 303 is formed with 
a hemispherical protrusion 303a at the center thereof, 
and the protrusion 303a is in contact with the driving 
rotor 302. The protrusion 303a permits, smooth relative 20 
rotation between the driven rotor 303 and the driving 
rotor 302. 

[01 86] The driven rotor 303 comprises a fitting shaft 
322 which protrudes outward from the mounting cylin- 
der 301 d of the clutch housing 301 . The fitting shaft 322 25 
is fitted into the fitting hole 1 00a of the worm shaft 1 00 
such that the worm shaft 100 rotates integrally with the 
driven rotor 303. It should be noted that the driven rotor 
303 may be formed integrally with the worm shaft 1 00. 
[0187] The driven rotor 303 has a plurality (three in 30 
this embodiment) of driven engagement bodies 320 
arranged at equal angular intervals. Each of the driven 
engagement bodies 320 is located between two adja- 
cent driving engagement bodies 31 1 . Each of the driven 
engagement bodies 320 has a first side face 320a 35 
opposite to the first side face 311a of the driving 
engagement body 31 1 , and a second side face 320b 
opposite to the second side face 311b of the driving 
engagement body 311. The first side face 320a and the 
second side face 320b function as the driven engage- 40 
ment faces. The driven rotor 303 further has a V-shaped 
restriction face 321 which defines a V-shaped groove 
between the two adjacent driven engagement bodies 
320. The balls 304 located in the accommodating holes 
312 of the driving engagement bodies 31 1 are located 45 
between the restriction faces 321 and the lid plate 301 b 
of the clutch housing 301 . 

[0188] Rgures 51(a) and 51(b) are cross-sectional 
views illustrating a portion of the clutch 300 (a portion 
corresponding to a line 51-51 in Figure 49) in develop- so 
ment. As the driving rotor 302 in Figure 49 rotates in the 
clockwise direction, the first side face 31 1 a of the driv- 
ing engagement body 31 1 comes in contact with the 
first side face 320a of the driven engagement body 320, 
and the inner side face (pressing face) of the accommo- 55 
dating hole 312 comes in contact with the ball 304, as 
illustrated in Figure 51(a). On the other hand, though 
not shown, as the driving rotor 302 in Figure 49 rotates 



in the counterclockwise direction, the second side face 
311b of the driving engagement body 311 comes in 
contact with the second side face 320b of the driven 
engagement body 320, and the inner side face of the 
accommodating hole 312 comes in contact with the ball 
304. In this event, as has been explained also with ref- 
erence to Figures 33(a) and 33(b), the ball 304 is in a 
state in which it is not held between the lid plate 301b of 
the clutch housing 301 and the restriction face 321 , i.e., 
in ihe iree state. Therefore, the driven rotor 303 can 
rotate relative to the clutch housing 301 as it is pressed 
by the driving rotor 302. Likewise, the ball 304 circulates 
about the axial center of the driving rotor 302 as it is 
pressed by the driving rotor 302. 

[0189] When the driven rotor 303 itself illustrated in 
Figure 49 rotates in the clockwise direction, the restric- 
tion face 321 moves toward the ball 304 such that the 
ball 304 is held between the restriction face 321 and lid 
plate 301b of the clutch housing 301, as illustrated in 
Figure 51(b). Though not particularly shown, the same 
is true when the driven rotor 303 itself illustrated in Fig- 
ure 49 rotates in the counterclockwise direction. In this 
way, when the driven rotor 303 itself rotates, the bail 304 
are brought into the lock state, as has been explained 
also with reference to Figures 34(a) and 34(b). There- 
fore, the rotation of the driven rotor 303 relative to the 
clutch housing 301 , in other words, the unit housing 4 or 
441 is blocked. 

[0190] In the clutch 300 of this embodiment 
described above, substantially similar actions and 
effects can also be provided to those of the clutches in 
the aforementioned respective embodiments. While in 
this embodiment, the* balls 304 are used as rolling bod- 
ies, conical rollers may be used instead of the balls 304. 
[0191] The embodiments of the present invention 
are not limited to the foregoing embodiments, but may 
be modified in the following manner. 
[0192] In the embodiment of Rgures 1 through 8 or 
the embodiment of Figures 9 through 13, the second 
engagement holes 24, 63 of the driving rotors 11, 52 
may be omitted, and the second engagement bodies 
42, 72 of the driven rotors 12, 53 may be omitted. 
[01 93] The number of rollers 1 4, 54, 86, 205 or balls 
304, 119 as rolling bodies is not limited to three, but may 
be at least one or more. 

[01 94] The driving rotor may be formed of a mate- 
rial otherthan synthetic resin. Also, the driven rotor may 
be formed of synthetic resin. 

[0195] The structures of the clutches in the respec- 
tive embodiments in Figures 1 through 51 described 
above are merely illustrative, and any structure may be 
employed as a clutch as long as it does not depart from 
the gist of the present invention. 

[0196] The driving apparatus of the present inven- 
tion is not limited to the power window apparatus but 
may be applied to driving apparatus for driving a variety 
of driven devices. In this case, a driving source of the 
driving apparatus may not be a motor, and a manually 
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operated handle, for example, may be used as a driving 
source of the driving apparatus. 

Claims 

5 

1 . A clutch characterized by comprising: 

a driving rotor (1 1 ; 52; 83; 202; 302) coupled to 
a driving source (2); 

a driven rotor (12; 53; 85; 204; 303) directly w 
engaged with the driving rotor such that the 
driven rotor is driven by the driving rotor; 
a housing (13; 51; 82; 201 ; 301) for accommo- 
dating the driving rotor and the driven rotor: 
and 15 
a lock member (14; 54; 86; 119; 205; 304) 
located between the driven rotor and the hous- 
ing, the lock member being circulated about an 
axial center of the driving rotor associated with 
rotation of the driving rotor, wherein the lock 20 
member is held between the driven rotor and 
the housing to block rotation of the driven rotor 
relative to the housing when the driven rotor 
itself is rotated, and the lock member is 
released from the held state to allow the driving 25 
rotor to rotate the driven rotor relative to the 
housing when the driving source rotates the 
driving rotor. 

2. The clutch according to claim 1, characterized in 30 
that a plurality of the lock members (14; 54; 86; 1 1 9; 
205; 304) are located about the axial center of the 
driving rotor (11; 52; 83; 202; 302), wherein, when 

the driven rotor (12; 53; 85; 204; 303) rotates either 
In a first direction or in a second direction opposite 35 
thereto, each of the lock members is held between 
the driven rotor and the housing (13; 51; 82; 201; 
301). 

3. The clutch according to claim 2, characterized in 40 
that the driven rotor (12; 53; 85; 204; 303) has a 
plurality of restriction faces (41c; 71c; 95c; 220c; 
321) provided in one-to-one correspondence to the 
lock members (14; 54; 86; 119; 205; 304), wherein 
each of the lock members is held between the cor- 45 
responding restriction face and the housing (13; 51 ; 

82; 201; 301). 

4. The clutch according to claim 1, characterized in 
that : the driven rotor (12; 53; 85; 204; 303) has a so 
restriction face (41c: 71c: 95c; 220c; 321) opposite 

to the housing (13: 51: 82; 201; 301) through the 
lock member (14; 54; 86; 119; 205; 304), wherein, 
when the driven rotor (12; 53: 85; 204; 303) rotates 
in a first direction and in a second direction opposite 55 
thereto, the restriction face moves relative to the 
lock member such that the lock member is held 
between the restriction face and the housing (13; 



51; 82; 201; 301). 

5. The clutch according to claim 1, characterized in 
that the driven rotor (12; 53; 85; 204; 303) has a 
restriction face (41c; 71c; 95c; 220c; 321) opposite 
to the housing through the lock member (1 4; 54; 86; 
119; 205; 304), wherein the restriction face has an 
intermediate portion and both side portions sepa- 
rated from the intermediate portion in a circumfer- 
ential direction of the driven rotor (12; 53; 85; 204; 
303), and a distance between the restriction face 
and the housing becomes smaller from the interme- 
diate portion to both the side portions. 

6. The clutch according to claim 5, characterized in 
that the lock member (14; 54; 86; 119; 205; 304) 
has a diameter smaller than the distance between 
the intermediate portion of the restriction face (41c; 
71c; 95c; 220c; 321) and the housing (13; 51; 82; 
201; 301) and larger than a distance between both 
the side portions of the restriction face and the 
housing, and the lock member is not held between 
the restriction face and the housing when the lock 
member is located at a position corresponding to 
the intermediate portion of the restriction face. 

7. The clutch according to claim 5 or 6, characterized 
in that the driving rotor (1 1 ; 52; 83; 202; 302) has a 
driving engagement face for pressing a driven 
engagement body in a circumferential direction, the 
driven rotor (12; 53; 85; 204; 303) has a driven 
engagement face opposite to the drive engagement 
face such that rotation of the driving rotor is trans- 
mitted from the drive engagement face to the driven 
rotor through the driven engagement face, and the 
driving rotor further has a pressing face for pressing 
the lock member (14; 54; 86; 119; 205; 304) in the 
circumferential direction, wherein the lock member 
is located at a position corresponding to the inter- 
mediate portion of the restriction face (41c; 71c; 
95c; 220c; 321) when the drive engagement face 
comes in contact with the driven engagement face 
and the pressing face comes in contact with the 
lock member. 

8. The clutch according to claim 7, characterized in 
that the drive engagement face or the driven 
engagement face comprises a buffer member (96; 
98). 

9. The clutch according to claim 7 or 8, characterized 
in that the pressing face comprises a buffer mem- 
ber (97). 

10. The clutch according to claim 7, characterized in 
that the driving rotor (83) is entirely formed of a 
material capable of relieving an impulse. 
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11. The clutch according to any one of claims 3 through 
10, characterized in that the restriction face (41c; 
71c; 95c; 321) is generally V-shaped in cross sec- 
tion. 

5 

12. The clutch according to any one of claims 3 through 

10, characterized in that the restriction face (95c; 
220c) comprises a single planar surface. 

1 3. Tfi« eiuteft according to any one of claims 3 tn rough io 
12, characterized in that the housing (13; 51; 82; 
201) has an inner peripheral face, and the restric- 
tion face (41c; 71c; 95c; 220c) opposes the inner 
peripheral face of the housing such that the lock 
member (1 4; 54; 86; 1 1 9; 205) is held between the 15 
restriction face and the inner peripheral face of the 
housing. 

14. The clutch according to any one of claims 3 through 

11, characterized in that the housing (301) has an 20 
inner wall surface substantially perpendicular to the 
axis of the driven rotor (303), and the restriction 
face (321) opposes the inner wail surface of the 
housing such that the lock member (304) is held 
between the restriction face and the inner wall sur- 25 
face of the housing. 

15. The clutch according to any one of claims 1 through 
13, characterized by further comprising restriction 
means (15, 16; 51b, 55) for restricting a movement 30 
of the lock member (14; 54) in an axial direction of 
the driving rotor (11; 52). 

16. The clutch according to claim 15, characterized in 
that the restriction means (15, 16; 51b, 55) includes 35 
urging means (15a, 55b; 123; 124; 125) for urging 

the lock member (l 4; 54) in the axial direction of the 
driving rotor (11; 52). 

17. The clutch according to claim 16, characterized in 40 
that the restriction means includes a pair of restric- 
tion plates (15, 16; 51b; 55) locatedto sandwich the 
lock member (14, 54) in the axial direction of the 
driving rotor (11; 52), and the urging means (15a; 
55b; 123; 124; 125) is located between one of the as 
restriction plates and the lock member. 

18. The clutch according to any one of claims 1 through 
13, characterized in thatthe pair of restriction plates 
(82b, 1 1 6; 82b. 427) is located to sandwich the lock so 
member (86; 1 19) in the axial direction of the driv- 
ing rotor (83), and at least one of the restriction 
plates is made of a resin material. 

19. The clutch according to any one of claims 1 through 55 
18, characterized in that the lock member includes 

a cylindrical roller (14; 54; 86; 205) or a ball (304- 
119). 



20. The clutch according to claim 1 9, characterized in 
that the cylindrical roller (86; 205) has both ends 
(86a; 205a) smaller in diameter than the remaining 
portion. 

21. The clutch according to any one of claims 1 through 
20, characterized in that a plurality of the lock mem- 
bers (205) are located about the axial center of the 
driving rotor (202), and a support member (206) is 
provided for supporting the lock members to main- 
tain a relative positional relationship between the 
lock members. 

22. The clutch according to ciaim 21, characterized in 
that the driving source is a motor (2) comprising a 
rotating shaft (80) coupled to the driving rotor (202), 
wherein a bearing (231) for supporting the rotating 
shaft is provided integrally with the support member 
(206). 

23. The clutch according to claim 21, characterized in 
that a worm shaft (1 00) forming part of a worm gear 
mechanism is coupled to the driven rotor (204), 
wherein a bearing (100b) for supporting the worm 
shaft is provided integrally with the support member 
(206). 

24. The clutch according to any one of claims 1 through 
21, characterized in that the driving source is a 
motor (2) having a rotating shaft (80) coupled to the 
driving rotor (202), wherein a bearing (231) for sup- 
porting the rotating shaft is attached to the housing 
(201). 

25. The clutch according to anyone of claims 1 through 
21 , characterized in that a worm shaft (1 00) forming 
part of a worm gear mechanism is coupled to the 
driven rotor (204), wherein a bearing (100b) for 
supporting the worm shaft is attached to the hous- 
ing (201). 

26. A driving apparatus comprising the clutch accord- 
ing to any one of claims 1 through 21 for driving a 
driven device, characterized by comprising: 

a motor (2) having , a rotating shaft (80) and 
functioning as the driving source; and 
an output unit (3) coupled to the motor, the out- 
put unit having a decelerating mechanism (5, 
1 00; 442, 443, 1 00) for decelerating rotation of 
the rotating shaft before transmission to the 
driven device, the clutch (50; 81: 200; 300) 
being located between the rotating shaft and 
the decelerating mechanism. 

27. A driving apparatus comprising the clutch accord- 
ing to any one of claims 1 through 21 for driving a 
driven device, characterized by comprising: 
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a motor (2) having a rotating shaft (80) and 
functioning as the driving source; 
an output unit (3) coupled to the motor, the out- 
put unit having a decelerating mechanism (5 5 
100) for decelerating rotation of the rotating 5 
shaft before transmission to the driven device 
(270), the clutch (7; 50) being located between 
the decelerating mechanism and the driven 
device in the output unit. 

w 

28. The driving apparatus according to claim 26 or 27 
characterized in that the driven device is a lifting 
mechanism (270) for moving up and down a win- 
dowpane (250). 

15 
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